mM:mB  Wpm>mm  activities. 
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Analysis  of  InITH  'Progtssa  Activ3..t3i2S 
Jaa-aaj.y'-DsGsiiJbQr  19Sh 

^'^.ll&tlonsl  Inst5.tut9  of  Arthritis  and  Metabolic  Diseases. 
*'  Laboratory  Research 

The  laboratory  research  acti'd.ties  in  NIAMD  fflicompass  botis  basic  and 
applied  studj.eso     The  following  hi^li^ts  of  research  progress  in  19$h  mske 
no  distinction  between  these  lypes  of  studies  s±ic©  tbjsre  is  no  real  line  Miic 
divides  the  twoo    Basic  studias  are  generally  classified  as  such  only  becaas© 
our  knowledge  is  not  sufficiently  advanced  to  foresee  thair  implications  and 
applications o 


idiao  Acids  are  not  only  the  basic  building  tOLocks  for  proteins  but  enter 
into  metabolic  reactions  in  many  waySo     B®rangeiEsnts  in  ssi'hio  acid  H^tabolisE 
are  found  in  hrauan  diseases  such  as  eystinariag  pherylpyravie  oligophrenia  and 
allcaptormriao     During  the  past  year  MMD  scientists  have  ajntribated  to  oxr 
knowledge  of  amino  acid  raetabolisBn  on  several  fronts,     Aspartic  acid  has  been 
shown^  for  the  first  tiffla^  to  be  a  pxsoirsor  of  asparagine  and  of  homoserineo 
ffistidinal  has  been  shoMi  to  be  a  pxBCursor  fcr  tlB  biosynthesis  of  histidin©., 
T?ro  new  enzysrzS  reactions  involving  imidasol®  acstal  phosphate  were  showa  to  be 
involved  in  the  biosynthesis  of  hj-stidinso     On©  of  these  represents  a  new  t^p© 
of  transamination  reactiono     A  prefd-oaslj  nntoown  enzyme  has  been  fcand  which  is 
involved  in  the  conversion  of  the  amno  acid  tiyptophan  to  the  vitamn  niacin^ 
5  snd  ?°liydro3cytr^tophan3  <^  Srt'ptamn©  aad  ■=(hat0ro)  auxj-n  were  syathesised  and 
sorae  of  iiie  compounds  identified  with  new  metabolites  of  tryptophan^     A  chemical 
method  has  been  developed  to  convert  histidin©  via  the  new  (allo)-'hydro3£yornithir 
to  (alio)  hydroxyproline  (of  interest  as  a  constituent  of  connective  tissuejo 


H;r 
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AnlEjals  with  diabetes  have  been  foiBid  to  b8  mmble  to  qc------  -:-«'■-.■----"----„  j^q 

niacin  =  &  dafect  correctable  by  insuliiio    Methioaine  spy's^.^,j   uj  ^.^iMj^x^iiii  aaiaals 
(chicks)  requii'euBnt  for  Tdtsmin  Bj^go 

toin©3  ■=  These  substances  ar©  closely  rd-ated  to  amino  acids  and  are 
involved  In  man^  physiologic  and  tosd-cologlc  problems  in  health  aM  diseaseo 
Histaudn©  is  a  proxerful  sabstance  which  appears  to  be  important  in  gastric 
secretion^  in  certain  l^ppes  of  ne^sral  transmission^  in  allergr  and  anapl^la-jcis 
and  in  stimlating  the  pituitary=ajdr8nal  ^st@m<»     MIAm  scientists  havs  studied 
systsmatioally  the  biosynthesis  and  breakdomi  of  tM.s  iraportait  smineo     Itoing 
the  past  year  iinidazoleacetic  acid  riboside  was  identified  as  a  ma,jor  int©r=> 
mediate  in  the  metaboliata  of  hist^nine©     Spermins  and  related  asmaias  have  besa 
investigated  sine©  th^  are  potent  kidn^  damaging  agentSo     Sp8risidin.s^^  putre&lri® 
and  an  amino  aldehyde  have  bean  id^itif  iad  as  -Uie  bredcdo&Jn  products  of  spenrdnso 
An  ©n^ne  has  "been  found  Bhich  protects  animals  against  lethal  doses  of  spssmnso 

Pro  tains  are  not  only  a  sjajor  straetur^  element  of  an  tissue  but 
function  in  laan^  ways  as  ans^meSj,  hoimones,   iiiMane  antibodies^  in  blood  coagulatloia 
and  muscle  eontraction^  in  maintaining  normal  osmotic  pressure^  asxl  as  carriers 
of  iHiportant  substanceso     The  pTOcesses  by  which  proteins  ar©  aEraaj^d  in  an  ordsrly 
fashion  to  form  MologleaL  structures  ar©  being  studied^  for  exatple^  in  siuscl© 
contraction  and  in  blood  coagulationo     fi^o  peptide  fragments  have  been  identified 
■Hhich  appear  during  blood  coagulation©    A1P  splitting  and  contraction  of  sawsele 
fibers  are  not  correlated  aa  one©  -Simghto    In  addition  to  ATP  ard  ITi%  it  has 
been  shoim  that  the  inorganSs  salts  KSCK  and  KI  c^x  cause  rauscle  fibers  and  Egrosin 
threads  to  contraeto     Botfe  huajsn  and  bovine  serum  albirain  were  indaeed  to  poly== 
E®rise  reversibly  under  the  influence  of  hydrtjgan  ions  and  salts o     The  amino  aeid 


lysine  ha.g  heen  di.scoYei'Qci  in  the  proteia  salaiiae.j     SelniS-ne  is  not  a  homogenazs 
protein  as  prs'ulo'aslj  belisryado     A  pept5.d©  -e-jsb  foujid  in  human  gaanaa  globviJ-ija 
preparations  which  inhibits  the  agglutinin  reaction  dharactsristic  of  rhsuimt-oid 
arthritis o 

Carlo ligrdratas  are  a  major  dietaiy  and  metabolic  fuel  ard  prcfv-ide  Ixiildirg 
blocks  for  tl©  synthesis  of  many  important  metabolites  and  Btnictvoc&l.  elemeats 
in  tissues o     An  intimate  iinderstanding  of  csjrbobydrate  metabolisa  is  basic  to 
improved  mettiods  of  preventing  aisi  treatar^  diabetes  and  raax^  other  diseassso 
Mch  atientioa  has  basa  given  to  a  relatively  unexplorsd  "^tsmata"  paifoway  of 
earbohydrats  nBtabolismo     MMID  seientists  fonnd  -feat  in  li¥©r  abait  lih%  of 
glucos©  is  catabolised  via  th©  corweational  glycolytic  pathway  whsrsas  shmJj  56% 
appeared  to  bs  ojddiasd  presaraably  via  the  "alternate"  02a.dative  raate<,     JAver 
from  rats  T<iiliich  Kara  diabetic  or  fasted  speared  to  use  liie  glycol;yt.ic  pa-fcsm-yg.s'' 
to  a  greater  ®ctento     Miscle  from  diaphragpi  appeared  to  use  the  gly©3 lytic 
HiQchanism  axclusivslyo 

Importent  fi3.rth©r  progress  has  been  made  in  elucidating  'chs  detai-led 
ziiechanisms  of  the  "alternate''  pa'&wegro     D  -=sylalose  phospliateg  D^erythross 
i!.=phosphatQ  and  sadoheptulose  diphosphate  have  been  definite].y  idenfelfied  for-  tl:.'s- 
first  time  as  being  involved  in  this  sdieriB  of  carbohydrst©  iBst-abolisHo     Anotaar 
new  metaboliteg  ©ry thrO'^3=>k®topento  s©  phosphate^  has  teen  i.dentifi9d  tentatively o 

Glycogen  is  a  complsx  sugar  ^jha.ch  ccsistitutss  a  major  st(»ehous©  of  quickly 
available  ensr^o     Although  glycogea  yields  only  ^ucos©  on  total  hydrolysis  ^  it 
is  matabolieally  inhomogeneouso     Glucose  residues  are  added  to  or  ramovBd  from 
the  periphery  of  Hie  moleoale  quite  readily^  bat  fird  their  ^ay  into  ths  central 
portions  of  the  molecsule  mora  slowly  by  a  continual  process  of  brandaiiigc 


E^sic  to  ths  above  irxi/Qstdgations  are  •&©  stedies  in  tlis  chsaistzy  of 
earbot^drates  whieh  NIMD  has  coMusted  for  mansr  yearso     Sis  n©^  csystallin© 
heptosssj  hsptuloses  aM  hspitolsj,  aM  riboss  or&osstsr  deti¥ativ©s  of  uniqu© 
stetetor©  ^eps  prepared  and  charactsris©d|  ths  structoro  of  tte  carbohydrate 
moitiss  in  stetdosidej  a  non-tosic  substance  of  plaat  origin  whicfe  is  300  tiiass 
as  swest  as  sugar^  was  detemriLnsdo    Kithsrto  iiaknown  types  of  linlcages  were 
foand  in  this  molecail©a 

VitaroJDS  -  Substantial  progress  lias  been  riade  in  purifying  Factor  3 
whidi  protects  against  aciite  necrotic  li-?©r  degej^ration  in  anii^lSo     Gonsea<= 
trates  of  265 OTO  fold  purification  can  now  be  producedo     An  18  hour  in  vitroi 
test  for  Factor  3  has  tesn  developedo     The  inmsdiate  caas©  of  death  of  amistals 
^th  this  disease  has  hem.  Soand  to  be  hypo^ycsaia  and  fascular  shock »     A 
EJigtabolio  respiration  defsct  in  their  livers  (histologically  mrmal)  can  be 
re-ysrsed  in  aeut  e3cperii!3ents  wiiSi  -^tarain  E  or  Factor  3o     Ths  earliest  rsco' 
nisable  pathological  finding  in  -Siese  liters  is  in  the  mitochondrda o 

Tfeitative  evidence  has  been  obtained  for  one  or  more  usAdentifisd  gr^ata 
factors  in  &e  chioko     The  aimunt  of  dietary  fat  has  been  shown  to  qsisb  a  20 
fold  difference  in  the  •vitamin  B^g  raquireaent  of  chickSo     The  urinary  coiupourKi 
sxerated  tgr  folic  acM  deficient  rats  has  besn  identified  as  foxmiiaino  glu-i^afflic 
acide     N^®=>foni5rl  folic  acid  has  been  isolated  aixi  identified  frora  13.v©ro     A 
labile  reduced  form  of  this  compound  ms^  be  present  in  human  urirs  following 
folic  acid  adrainis  trationo    Large  amounts  of  -vitanin  G  decrease  dietasy  r  eqidj:- s- 
mants  for  riboflavin  and  pantothenic  acid  in  dogs  as  praviou^y  ^owi  for  ratSo 
Trsafenent  of  diets  id.ih  efcylene  oxide  (sometimes  used  coimercialiy)  caused 
marked  nutritional  deterioration  due  in  part  at  least  to  destsmstion  of  thiamine^, 


i'i.bof3.airin  -siid  to  a  lesser  ec?!:te:ot  folic  acid  and  i-siacdiio     GlioiSJ-sie  deSlclenzf  sx:£' 
fat  d®ficxenay  hscw3  'been  p3:^du  ced  in  gai.ntaa  pigs  for  •&©  first  time  snd  tte 
deficioncy  statos  char  actor  isedo     Gholino  deficiesicy  in  the  guinea  pig  differed 
frotji  that  in  other  species  since  no  marted  fatty  livers  war©  obsorvedj  no  IdAxie^f 
harcrrhages  if  ere  found  but  small  hemorahages  in  'fche  adxenal  and  subcutaneous 
tissue  ■W0I^a  notedo 

Pat  ""  Obesity  has  bean  indacod  in  rats  Ttgr  higli  fat  dietso     These  aniraals 
have  hsQn  aiho^mi  to  ha-ve  a  very  low  tolerance  to  hi^  altituds  l^rpoxiao     Fathc=> 
logic  stud3.es  showed  degansration  of  th©  B  csils  of  the  anterior  pitiuitasst-  and 
osteoartl-iritis  o     The  kidneys  wei^e  2  t«  3  tlmss  normal  sise  witli  hemoxrhis^lc  areas 
and  pitted  cortices  o     Testes  and  saninal  vesicles  wsi'e  saall  and  degensratedo 
Livers  wes*©  enlarged  and  fatty  in  many  anstsmceso     Obesity  was  also  induced,  in 
lidce  l^f  transplanting  ACTH  prochicing  trnwrso    Using  fertile  frog  eggs  in  whidi 
the  fat  aitid  protein  was  tagged  with  C^^  it  was  found  that  C^'^-  activi^"  in  fat 
dj'opped  as  developiiient  progressedj,   miless  oarboi^dratQ  vaas  aippliedo     Drugs  su.eh 
as  dini.tro phenol  al tared  th5,3  pattern  and  produced  changes  in  protein  as  wello 
Some  evidence  was  obtained  that  gurinea  pigs  may  have  a  dietary  requiremesit  f  cir 
fat  per  sq    in  addition  to  nsecEng  essential  fatty  acidSo 

Hinerels  =■  The  mechanisni.s  by  which  the  boc^-  compartmentalises  "•J'stricus 
inorganic  ions  and  iltiid  to  maintain  a  relatively  constant  yet  dJXferent  amdron^- 
ment  insids  and  outside  of  callSj  bit  perrnits  passage  of  these  substanc®©    'L-rhsn 
naedsdj,  is  a  fundasiental  characteristic  of  lining  cellSo     JJIAMD  scientists  using 
in  vitro  model  systems  have  discovered  a  raechaniaa  which  ©acplains  the  aceu'-R-lp^t-lon 

of  ions  against  a  concentration  gradient  and  have  developed  a  theoiy  to  a;.,„, . 

for  the  differential  accumolation  of ^  for  exaaple^s,  potassiim  over  so±lum  across 


^  6  ^ 
a  meja'bs'anso     Th©  entwy  and  exit  of  f..    '"  .  "r.ssiiM  ond  chllorida  in  nsrves  has 

"been  studied  in  relation  to  nsrve  ftinctaon.  uw.®r  conditions  of  ®3^gen  lack  and 
in  the  presence  of  certain  dnagSo     PreYiouaLy  unsasp©cted  interrelations  b®to?e©a 
sodiiSBis  potassium  and  calcium  have  been  found  in  nutrition  studies  in  rabbit So 
Extremely  snail  amounts  of  coppsr  have  been  found  te  be  required  for  the  con'=' 
•rorsion  of  pentose  phosphate  to  a  nevr  pentos©  tentatively  identified  as  e^thro=>3- 
ketopent^sso 

Horaonaa  ■=  Ssvaral  advances  have  "been  mad©  in  this  field  whidi  se®  09  -^itfiO. 
to  the  research  ndssion  of  MM^o     A  reliable  method  has  hssn  developed  to  assi^- 
thyrotrophic  hormon©  arad  laethods  to  ass^  adrenal  toraoaes  in  body  fluids  have 
b©®n  developsdo     ^peradrenal  Gos*tieisa  has  besn  produced  in  mca  ly  transplantiag 
AGTH  producing  tusiorso     Thyro2d.n  has  been  shown  to  exert  a  major  effect  on  protein 
formationo    A  meta  isomer  of  tJ^rro2£in  has  been  ^nthesissd  for  testing  aa  a 
passible  antagonist  to  thyroxiOo     A  ES-HTod  has  been  devi^oped  to  stady  •&.&  aotioa 
of  insulin  and  anti<=insalin  substances  in  vitro  o 

A  number  of  naturally  occurring  steroidal  substanses  Khioh  might  he 
possible  precursors  for  the  synthesis  of  cor ti son©  hav®  been  isolated^,  studied 
ehemieally  and  their  structure  deteradnedo     Chejolcal  rearrangsieats  whidi  jidght 
be  ijwolired  in  the  conversion  of  steroids  to  other  substances  have  h&en  investigated 
and  clarifiedo     In  o&er  studies.,  inethods  have  bs©n  de'^loped  to  study  tfes  aetion 
of  radiant  ®mr^  on  steroids  and  to  isolate  and  idenlif^  the  piodiictg  of  tte 
rsactiono 

Glucuronic  acid  is  of  ^ecd.al  interest  since  nany  toxic  compounds^  ©ertein 
inedicinals  and  hormones  ar©  sxcreted  from  th©  boi^  in  ccsablnation  with  this  sub- 
stance and  it  is  an  iiaportssit  constituent  of  connective  tissuso     A  puszle  cf  long 


«  7  ■= 
standing  is  tiiat  gMcurom.c  acj.d  adfflini.st8r©d  exogeaoasslj  does  not  participate 
in  tliQSs  fnact-ions  whereas  that  iBSfflifactured  in  tJsa  body  &}©So    Tb.8  ^-slidi-igr  of 
ttes  fact  in  man  was  ajRfimsid  hj  lOAMD  im-estigatos's  raing  isotope  tracer 
tschnlqa©Sp     This  pu.sale  seems  atout  solved  since  the  jaeehanism  by  which  glucurondc 
acid  arises  in  the  body  is  such  tliat  gluciirorjic  acid  is  produced  in  aa  "acy^vate-d'^ 
foimo    A  new  ©m^e^  TiricH.nediphospho^iims®  del^drogenase^  was  fmnd  which 
catalysed  tte  oxidation  of  m°idin®diphosphoglucos©  to  uridinadipl'josphoglucuixjni.c 
acido     Tm  latter  can  serve  to  donate  "active"  ^ucuronic  acid  for  ccnjugatiaa  and 
datoodfieation  reaetionso     Ofc©r  stadias  have  shown  that  aboat  1/5  of  tfe©  adrenal 
steroids  in  plasna  are  present  as  glucuronideso     Progress  has  been  mada  in 
eheaicaHy  ^ntbesizing  glucu.ronides  ©f  various  steroids  for  use  in  resBax-cho 

ISisymes.  and  Coens^naes  <=>  Uridine  smdleotMes^  referred  to  above^  are  a 
raLatively  n©w  class  of  rastjabolic  substances ^  which  m^""  have  great  significaneeo 
Uridine  5ir»ph^sphat§''W<^abstylgIucosl!mine  sid-s&iai&e'-psrrophosphate  K<=.a©8tyl. 
galactosamiri©  sulfate  were  isolated  f rem  natm'al  soure®s  and  issgr  be  fc^  substsriees; 
in  th©  s^nttesis  of  glycoproteins  and  Hmcopolysaccharides  which  ar®  ©f  basic 
importance  in  relation  to  connective  tissues  aid  arthritis  o     In  addi-fcionj,  avldeace 
was  obtained,  that  ■uridine  triphosphate  may  he  involvsd  in  the  contraction  of 
Bmscl©o 

A  t^clmic  has  been  deifelopsd  is-herel^  the  important  sn^nae  i^^aloiironidas® 
can  bs  locaLiaed  and  studied  MstclogieaHy  in  tissues  using  an  antlgen-antibo?^/ 
fluorsscent  dye  pro  cedar©  o 

TVo  new  enaymss  have  been  reported  -Mhich  eatalys©  a  new  series  of  trans= 
phosphorylation  reactions o     A  new  deaminase  has  been  obtained  i*ich  rapidly  eoa° 
verts  adenosine  to  inosineo     TeJO  additional  enzymes  have  been  discovered  wliieh 


aads  possible  tba  ideatificatdon  of  ii-avd.noiE3ida3ole  md.  forrfdJTiinO'-glyGJjie  as 
intenKdiates  in  the  degradation  of  xanthine  and  tlie  isolafeon  of  a 
raicleotide  not  identical  x-7ith  any  known  compoxindo     An  ensgraj©  has  bssn  prepared 
from  GoLl  &©g  es:-fcracts  which  catalyses  the  converoioa  of  gluconic  acid  to 
gluooaic  acid«=6=phosphatQo 

Nucleic  acids  are  complex  materials  consisting  of  nits-ogenms  bass% 
phosphates  and  a  pentose  sagaro     Th©y  occur  in  ^1  cells  and  are  tiraight  to 
provide  the  chesdcal  basis  of  heredil^o     Inportssnt  new  infomation  in  this 
field  has  been  secured  t^  NIMD  scientistSo     Ensymes  have  bsen  found  which  are 
caj^ble  of  synthesising  portions  of  tiiese  Sfcmplex  laolemleso     Ejcchaige  reactdons 
have  been  discoirersd  which  could  convert  one  nucleic  acid  into  anothero     Thera 
are  probably  hundrads  of  different  nucleic  acids  eadri  wiliJ  its  ami  special 
function  o     These  stodies  have  also  clarified  many  details  as  to  the  precise 
chemical  structure  of  these  substancaso     A  new  series  of  trans phosphoiy lotion 
reactions  has  laen  dise^vex-ed  which  tialxes  possiliLs   the  synthesis  of  all  ■fcb.e 
triphosphates  whid?.  are  believed  to  be  px-ecursors  in  nuclei©  acid  syntbssiso 

Metabolic  studies  have  shatm  tliat  iirixlbrain  transection  is  followed  'by  a 
decs'eased  glucose  tolerancej  sodium  reten-Sion^  potassium  loss.,  wB^md  creatinuria 
and  in  saue  instances  negative  nitrogen  balsa  ceo     CreatiniSaie  exca^'etioii  decreasedo 
Transection  of  the  spinal  cord  (between  0^6  and  %.3}  was  folloi-ysd  by  cdwllsffi^ 
chaageso     In  other  stadies  utilising  n'^^  labeled  glycine^  it  was  shcKfn  ttet 
patients  wilii  muscular  di^ti'ophy  j^nthssiaed  creatine  at  a  normal  rate  but  failed  to 
■&o  introduce  it  into  muscle  cells  at  nojmsQ.  rateo 

Magnesium  sulfate  and  glutathione  had  a  niutuaJly  potentiating  effect  in 
protecting  against  the  jreproduction  inhibiting  effect  of  ratiation  in  hydra>-, 


Radl.at:lor)  viV-t  ahown  fa  Iifivo  n  ^vooAmx-  o'l'Vocl  hi.  'ftvuvxtntlrn-',   Uio  .]jriX-'i.iA}.oi\  ox 
dovolopmont  fin  liydx^a)   thnrt.  it  did  in  in(',orf<.i:rir)f5  wil;b  inorfibof-i;<jif(fjr!i?j  oiico 
dGvelofy/nrrn  t  had  otari.od., 

Photoaynthooio,   tl'K.)  utilixoJvion  ol'  rfiidiant.  <i»)or(?.'.y  to  firoduco  <a:{.'nu'Xo 
cotnp(yi,m«J;i a  ia  tVK.j  nXtltriato  noiirco  of  nil  .food,,,     it?)  vJrin'mlcnl  nxui  lil.fHiHmrlc.r i.l. 
moc\mrvrw.3  wo  J.ncomplottfly  undorutood.,      NIAMJ  .Invootlpntarn  hai/7o  nhi&i.vA}  Hovcrv',":. 
on7iym<a  nyntranfj  in  which  COo  t-an  bo  incoryjoratod  inlvo    orfjariic   rnibntancof,!^.      r\)r 
exomplo,   ribulorio  diphoi;phah(j  can  rjcciofit  COj>  to  yl«3.d  tojo  vnolou  of  phocfi-jhoHly-^' 
ooz'jc  (xcid..     In  otVjor  atiMiGrig  wnicolliA'J..'ar."  orjjanifjmn  ouch  o.a  Chlorollr!.  aro  utudicir! 
under  carefully  controllod  condition?;.,     Rocont  f^ndingtj  indicato  that  pifT^ront 
donnity  and  tho  rolatlvo  pror)ortion  of  pif7oont  fxm'poxKiatt.:  aro  critJcil  rac';/jx-a 
in  the  quantum  officiOTucry  o.f  photouynthooi,8„     Doll  irXzo^  f/if/ro^jnt  diotrJiwtlon 
an/i  loco.lJ.Katlon  of  :-i\-arai{,o  pralnctu  In  tto  colln  .:).lrio  inD.uonco  j)hotooyaQioti,c 
officiency.v 

Blood.  -  The  anemia  of  platolot  doficiont  do(',a  hian  Xmrai    to  bo  apgrav-utwd 
Vjy  tho  oscapo  of  rcid  collo  from  amall  voa.'iolrj,,      Thfjuo  r^jd  coIXji  ^loro  .ibnorbod 
by    bbe  lymphatics  and  roturncd   ^a>   \ho  circulation  vjit,!')  a  aljortorojd.  lifo  rjpan,, 
presumably  drj.o  to  deniapiO  in  thoir  oxtravasciilar  cyclir:,-,     Thiri  firK3,inf',  mrfir  '^j  ""-'f 
a:lf',niflcanco  in  r)tbor  forTna    of  thj.x:)rabocytvDponi.a„     Whilo  m;ja?.nirio(/  rod  coll 
co;r-vi'val  •Hrith  rajdiochrominm.,;   it,  itiarj  found  that  a  ci^vujginf^  v^yrornhvo.  oliitiou  loua 
wan  a  eonnitivo  indicator  of  rod  col3.  d.'irfflage„     Tbo   l/jrjj/o-vj.ty  of  tiiirtlxi   or^/'tbrocyto 
was  fcfund   t>o  bo  many  tliWiS  lonf^or  tb^-^an    in  arijy  othor  animrO.   \ikvu  far  rorioi'ted,, 

Respiration  -  Tto  acquiui.tion  of  oxycon  and  tlrno   diocharco  of  COg  aro 
fundamontal  roqiairemonta  for  lifo  in  tho  animal  Jt^jngdom,,     Tho     phyjjical  fa/i<»ra 
which  (^ovom  thci  paarmKO  of  roapirater:/  f^aooa  tbroupj'i  bio3/)f^.Gal  struictoroa  aro 
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■being  escaraiiied  ia  both  ftmdamental  ard  ^plied  st-adieso     la  insQCt-s.,  it  w&s 
fotmd  that  a  process  called  "pore  difftisiorf'g  hitherto  dsscri'bed  only  ia  plants^ 
was  responsible  for  a  largs  portion  of  their  oxygen  uptakso     Oxtw  insects  wei^ 
found  capable  of  irapoandii^  their  inspiratory  GOg  Sot  long  periods^  oaly  to 
relsas©  it  in  great  gusheSo     The  itt©diOTiisni  for  tJd.s  was  faindo     Fta"feer  progress 
was  wdd&  in  imderstandiqg  tbB  pbgr^ologie  and  paiiiologic  (©^ecially  heart 
damage)  effects  of  M^  altitude  hypo3d.at>    A  ^e  of  osteoarthritis  was  fo-asd 
also  ia  thss©  ratSo     f^oxia  did  not  serve  as  a  stiisulus  to  eiythropoesis  in 
cold  blooded  animals  such  as  tartlesj  nor  could  Hiiss  speciss  mdze  th©  circulatory 
airi  respiratozy  ad,•5^^stmlsats  which  warm  blooded  aniinals  can©     The  respiratory 
phjsiolo^  of  uM©rwatar  OTimisrs  was  also  irwesti ^t^do     %  studying  axjgen 
consanption  and  deteiminiRg  tte  coefficient  of  ossygen  utilisation^,  it  was  found 
that  an  imderwater  smsming  rate  of  Qol  knabs  was  most  efficient  a]..thoii^  th© 
afficieni^  did  not  exceed  5ol^o 

Analgesics  >=  The  separatton  of  pain  relis'^ng  axjd  addicting  p:K>perties 
continues  to  be  a  goal  of  KEMD's  ch®B,ists  and  biolo^stso     A  number  of  nesf 
compounds  'seere  prepared ^  some  of  which  appear  promisingo     On©  coiKpouad  ia 
partiailar  (S^Cm^I^drossyphenyl)  S^iaeiiTjlmorph®! )  had  analgesic  ac-tiviiy  ecsial 
to  liKjrphinQ  in  ammals  bat  VJiifeoat  the  side  effects  chss'acteristic  of  marplxLneo 
Qaantities  of  tte  coiapaind  sm  being  prepared  for  addiction  stodisso     Iteierous 
contributions  ■^&m  mad©  to  ths  chemst-iy  and  structore  of  compounds  related  to 
analgesics o     Synthesis  of  potential  new  analgesic  agents  related  to  thebains^ 
mcrphinsj  and  n^thodon©  have  reeaivad  particular  attentiono 

Shock  ■=>  Important  additional  data  has  been  collected  in  msi  estebLishing 
the  safety  and  ©fficacy  of  craL  saline  and  soda  in  t-h©  treatment  of  biia  shock o 
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In  anitfials  stiidiesj  prolamnaxy  data  suggests  tfoat  the  taiairsg  of  colloid  tksrapy 
±n  relation  to  si'jelling  in  inj^ired  areas  aa^  be  quite  iinportant  iri  tharapyo     Tlie 
sismltansaas  use  of  tie  synthetic  plasma  ©^gjaaidisrs^  dextraa  and  FWg  is  beii^ 
studied  in  dogs  to  deteirain®  compatibility 5  ©f facts  on  rensO.  iKaoj^namcsj 
possible  tissue  localiaation  and  damageo 

Jlicrobes  <=  HIAMD^s  pattiologists  hm@  cooperated  with  ntmerous  scientiste 
in  other  institutes  in  various  infectious  disease  invsstigationso     Ofeer  s'tudies 
are  being  conducted  to  ccsicentrates  separate^  and  purify  viruses  by  ehromato=> 
graphiG  techni^peso     Severn  drugs  ha-r©  "been  Sound  •s?hidh  are  superior  to  sulfoisa 
in  treating  mouse  lepro^o     A  saturated  solution  of  sulfamei&asiRS  in  dririlsiRg 
water  appears  to  ccotrol  coecidiosis  in  zabbitso     A  booklet  was  patii^ed  on  the 
identifieation  of  helininttis  aad  protosoa  in  laboratory  aniraalso     Tlis  incidence 
and  pafcological  featares  of  histoplasmosis  in  dogs  a»d  cats  was  deteHBinedo 

Mieroseopgr  =  The  YisualisaHon  of  living  and  dead  sattsr  at  high  magnifi- 
cations  is  an  integral  part  of  many  resesrdi  ps^grasas  in  this  instititeo     Gon= 
siderable  progress  has  bsai  made  in  devising  or  adapting  cheiaical  reactions  to 
obtain  more  |:irecisa  localization  and  identification  of  so.bs-fcances  to  tiasraeso 
For  exOTiple^,  3.t  va.s  foiimd  tliat  nsr^e  cell  sa^anin  is  differ'ent  frcm  o'Sier  i-mslaaiiriSc 
HistochffiBical.  m.zjxm  localigatioos  ind.ieate  a  diversits?-  of  fanction  as  tf^l  as 
irorphology  in  ttie  se¥@ral  segments  of  fee  n^ias-oRo     Some  progress  has  fesen  jsad© 
in  dS'^ising  a  his  tosh  eEdcal  techniqaa  to  localise  thyroxino    UtLliair^  the  very- 
high  magnifications  of  the  electron  micrcscope,,  it  was  found  that  a  bacteriopfeage 
had  a  capsule  composed  of  striated  fibers  ratJ^r  iiiffii  tte  e^qjected  gelo    C©rtad.n 
bacteria  rsTsaled  cell  walls  of  psrfec-ay  ordered  spterieaL  imcTOraolecules  xd,th 
flagella  coaposed  of  helical  structures  shotting  an  underlying  regularity  ia 
maGroffioleculsr  structure o 
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?iaadcQlog/  <=  lodB.t®s  are  a  dssis^abl©  vehiele  ia  iodising  table  salt-  x-?b.©r« 
heat  aM  hlmidity  mak©  iodide  iapractiealo    HaieTer^  the  safety  of  iodates  is  -aot 
©stabli^isdo     WI&I4D  scientists  ha"^  concluded  the  first  portion  of  a  study  wbieh^ 
V  esstrapolating  anaiBal  data  to  raanj  sho^s  a  large  margin  of  safety  in  spite  of 
the  f  aet  that  iodates  are  aore  tosic  tlian  iodideso     Thiosulfate  and  hLcarbmate 
ar©  ©ffectiTQ  in  reducing  iodate  toxicitjo    Additionsi  studies  of  iodates^  par-^ 
ticularly  as  to  thslr  n®  ttiemogloM.n  producirig  tendency^  ^fill  be  necessasy  helora 
final  conclusions  as  to  safety  for  m&n  can  be  predietedo     Toxic  doses  of  iodatss 
were  shomi  to  damag®  the  parietal  cells  of  the  stcsaadi  and  Hb  re'biaao     A  survey 
of  -fee  cliidcaL  toxicity  of  aiitibiotics  has  been  road®  and  pn^azed  for  pubHeatioac 
A  book  OH  ths  to3dLei%-  of  halogsaated  h^K)carbons  has  been  suteaittsd  for 
pablicatioiio 


Analysis  of  ME  PrograiTi  Activities 
Jaraaaxy^'Becera'ter  195il- 

Hational  Institute  of  Arferitis  wd  Mstatolic  Diseases 
Extraraaral  Acti-eities 

The  HationaL  Institute  of  Arthritis  ard  Metabolic  Diseases  suppc^ts 
four  Qxtraiiural  activitiess     1)  Grants^in^Aid  for  Research^  2}  R©s©areh 
Fellowships.,  3)  Traineeships^  and  k)  Training  Grantso     Tba  last  naaed  progrsQ 
was  activated  daring  the  last  two  months  at  th©  year  and  ^h  the  ®nd  of  the 
year  no  grants  had  teen  nad©o 

Researeh  Grants 

At  tha  end  of  fee  year  there  were  a  total  of  I428  activ©  research,  projects 
representing  a  sum  of  $ig0203ll2a     The  distrilxttion  of  ttose  projects  is  as 
follows »     ArthritiS'=89»  Diabstes«=69a  Mutrition^SSa  Diseases  of  Bl©@d°2i!.s  Mlerg-j-- 
12^  Diseases  of  the  LiTOr^llo    Under  Hi©  heading  of  Metabolisa  Hie  f©ILcfid.ng 
arsas  were  representeds     Adreml  Gland  aid  HorKsnss^EUs  Tbg^oid  Gland  aad 
Hormones°235  Kidney  lijg  Pit'aitaiy  Gland  and  Hcraionos^lS^  Digesii.v©  Tracts 
ineludij^  PaaereaSs^lS^,  basic  studies  iaclnding  Eij^e©^  Proteia^  vJatsr^  Miaeral_, 
Pho^bolipid  and  Vitaiin  stadi©s=6l4o     The  reinaiMxg  EdsselLaneotis  stidies  have 
to  60  ^dth  geisrsl  endoerin©  ddsturbans  es^  grorth  aad  devslopiaant^^  and  pregas-ncjo 

Ihring  the  past  year  particalax  attention  has  again  been  paid  to  stimi= 
lation  of  research  in  fee  fields  of  diabstes  and  ©rthrltiSo     These  areas  hs-?rs 
baeaa  particularly  neglected  in  th©  past  snd  it  is  interesting  te  not©  that  ftiad-st 
froji  IJiis  Institate  alon©  gave  mor©  support  d'oring  l^li  to  arthriid.s  and  rheu^ 
matic  diseases  than  did  all  government  and  privat©  agencies  in  1950o     la  19$! 
the  National  Institute  of  Arthritis  aad  Metabolic  Diseases  supported  12  artliritis 
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projects  in  8  stateSo     This  past  j^sr  89  projects  hatJB  rsceiirsd  supparto     Thsss 
ar©  loca-bed.  in  25  states  ajjd  tte  District  of  ColuinMa o     ".'    "'      "  "     'inMasatiBg 
of  tJiQ  teeriean  Hhoosaatism  Associa^on  held  in  Be&esda  in  imrmi        "  """"•,  ovm' 
half  of  th©  papers  presented  w©re  tl-js  result  of  sttdies  atpportecl  ^-  '     Is 

of  this  Institutso     It  is^  of  C!0iirs9<>  apparanfc  that  we  Isv©  at  the  prssEs.. 
no  Scnowledge  of  the  precis©  steps  toward  ifae  ultinata  solution  of  ths  proljisi  c^ 
arthritis o     It  is  possible^  ia  fact<='=likelyj,  -Haat  mss^  projects  that  receiv® 
their  support  not  only  from  this  Irstitute  but  from  other  sourcesj  which  at 
prssent  have  no  apparent  relate onship  to  arthritis  may  prove  to  bs  the  k^  steps 
in  the  Bltlraate  -victoiy  over  tMs  diseasso     For  ihesa  reasons  our  present 
classifications  are  obviously  superficial  o 

Aec  omp3i.  steeat  ffi.ghlighb  s 

lo    Macgr  phasss  of  clinicsl  artio'itis  ar©  baing  s-fcadiedo     The  problem 
of  getting  t>Ki  crippled  arthritic  back  to  work  is  ons  supported  Iw  tr  '.tute 

which  has  "been  the  subject  of  stadyo    By  lasans  of  latensiY©  rshabilitaiiion  pro= 
cediireSj  in  1?  patients  severely  disabled  by  arthritis^  13  have  been  discharged    . 
from  Uie  hospital|  6  of  ftesa  ar®  now  sai.f<=sufficiento     One  has  been  job=p3Ac®do 
The  other  7  are  parti^ly  self=>suff  iciento     Of  21  less  severely  disabled 
patients  §  all  ha^©  been  discharged  from  the  hospital  and  16  ai-e  s©lf=sufficient.5 
while  5  are  partia3.1y  so  -with  an  average  increase  of  16%  in  &nctiono     Se-wen  of 
these  last  21  patients  have  full^timQ  jobso 

2o     Of  ths  projects  deling  with  fundamsntal  studies  of  eonmctive  tissue^ 
one  in  particular  has  brought  out  son©  interesting  findings o     A  "buildtog  block «i 
of  connective  tissue  is  the  substance  known  as  collagen©     %  cheHiicsl  troatuisnt 
of  this  raaterial  it  has  been  possible  to  visualize  throu^  th©  electron=>raieroscopa 
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changes  ia  its  strae'te'So     Treafeaeat  i^itih  one  chsijiirlc  al  apparently  dissol^ss  tli® 
jffiat©rialj>  tet  it  eaa  be  s'eturRsd  to  its  px^vious  ccsEplicatsd  physical  appearance 
by  treatosnt  of  this  soluid.on  ^dfe  anothsr  oheioical  substaaceo 

3o    Advances  hav®  also  teea  aad©  in  tbs  stu.dy  of  joint  fLuido     In  tJa© 
pastj  all  .studies  of  joiat  fluid  have  b^n  done  oa  flaid  which  has  bsan  rsimoved 
©ithar  from  anlraaLs  or  fsom  hrasans  with  damaged  joints  or  from  hmaans  at  autopsjo 
It  has  b©an  thouglit  to  be  impossible  to  b®  able  to  colls  ct,  a  sufficient  ^nouat  of 
noiroal  Iwmsm  joint  fluid  for  ph^sicsO.  and  cheniical  sfeidieso    Using  a  siif^Jle 
teehnie,  a  groap  of  ims-astigators  ha*^  finally  hit  upon  a  issthod  to  obtain  fluid 

its  of  normsil  li"®ir!g  huffian  subjects  and  ba-ro  dis sobered  in  it  a 
hi'dierto  unidentified  s'ubstsa©©  x-jrhich  is  not  present  in  fte  joint  fluid  of 
patients  ^th  rhauHa-boid  arthritis  nor  in  normal  hiraan  serusjo    Stadies  to  MeatiiJ,^ 
and  learn  the  significsmce.  of  this  maten.a3.  are  iindsr  way* 

ha    In  •QiQ  field  of  diabetes  cansid®rabl©  attention  is  beirg  paid  to  th© 
natural  co'urs®  of  ths  dis©as©  o"®8r  a  long, period  of  tisis  with  p.^rticiilar  r©f©r®nee 
to  sons®  of  th©  dsgenorative  oontpli cation So     %  thsse  stodies  n®w  knowledge  is 
beir^  gained  of  -fee  nataraL  course  of  tii®  disease  liMor  -^'arious  tj^pes  of  treatesxjto 
One  tears  of  investigators  has  studied  ij.86  diabatic  patients  who  devalopsd  diabetsss 
during  cM.ldho.odjp  and  TfJho  have  bad  th©  disease  for  v.-p  to  30  years  o     Forty  of  thas© 
patients  ha¥©  died^  and  of  those^  infection  or  diabetic  acidosis  ha-?©  aocoantsd. 
for  most  of  the  deaths  in  patients  #10  ha-ro  had  tte  diseas©  less  than  tenyesrso 
Heart  and  Jd-dni^  disease  accmnted  for  ij.0^  of  the  deaths  in  patients  ^0  had  had 
diab©t®s  more  "fcan  ten  y©arSo 

'    $0    The  majority  of  individuals  who  develop  diabetes  in  adult  life  ar© 
ob©s©o     Better  under staniing  of  the  disturbances  of  the  laetaboli^a  of  fat  and 
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Bl^ady  io  boirif/  Cftr'riod  oat  on  a  irrant  Vrrmi  MVi  rs  luTttltai/i..  JJo/vri  ncirJ  r«(i((,lir;  nj-'j 
roado  diabot/ic  'Jru"!  tbo  rnoinboliaii  o1'  |.;Iiico.'j<)  i>.;j!i  fat;  irj  bolrij.:  nf/iwilod  by  our  looril, 
af)l^flUlC(i^  tocb  ntcri., 

60     :rt  hwi  bofn  pofK«lbT«i    to  w/jIco  i.nm.l.±vt.  rwiJ.o-iJxifJ.-vts,.     iJll-j-i  tit1.«  rulvn/ici?;,, 
a  moro  co^oyjlot*?  iirMloxvitwidirn;.^   (jif  thn   v/ny  :l.ru/ullri  nc'0!3  ariri   it.-i  (iiatrMu  t)  ^jn  w.nd 
ffliO tabol I  mj   j  .'1  MvaJUnbl'jr,,      l.rAonnivri   rilviidlon  ulonf,  Wwirit.}  ll/w)iri  a'ro   \/tixfi(/   sM.imxjr'ij/'i 
by   f/rwi^jfi    Vi  udiVtiTiii     1  rL^i1,i  t,iitlf»n7.)., 

7„     Tlif)  irirportJftrico  of  pyojidr  iiotriAAoa  In  prOKrwju;)^^  )'nt}  Vnn/,  bfKH'i.  r<i'y>//- 
nlzod.,     Only  roconliJ.yi,  howtiV'.ir,  I'/Zi.-i  It  b<)<«i  dtjinonutc'ifAnl  thai  df.ii'i<:iiinchui  <iT 
cortaj  n  vlturalrifj  in  tJ'wi   dlotr;  ol'  j/rxifin/trj!;  <:in'im''il:i  Vitavo  btxn)  Y't^xinl   'm  ';*«;.?»■/ 
pi'ol'ouBKi  roHLilio  in  tbtj  o1:\t;' ?.!})!:•  inp,-,     ^'or  oxwapj^o^    Xaf:k:  (ji'  ■«/i.l.;«//ilrj  A  lu   '(h.ft  <\'i^%\. 
Grumijn  malform'A'ilon.'j  of  tte   wyjz,   ^'hj";  bj /ti-t,^    tbtj   r'i'ijiiihrai'ni  <'iJ')d   Uio  yinyjiiimliX'H 
oc(//mti..      Vit'Vmin  D  dofic.tiyncy  ia  tlx;  ino'chor  cwmfiti  n.  !.',rt-.nt  ■'/ar^ujl^  uT  r,h>i.n\.'pti 
in  t)if3  bonc.'i  of  tbi   ofTtipririf'^., 

■ftoaoarcb  F«:j!).Xav;ohl|j?i 

Forty-tl'iroo  rorioarch  roll.owrchiprj  wsro  av/?itrdod  'hyAxn',  th<!  jd-AT.. 

Trainwirihl^ja 

novontjr-^-foar  tralaoori  in,  url:}')rit,ir;,  difiVjtofi,  aw),  tad^n'irill/:  &i aaHtiht:; 
rocoived.  «wrardri..     In  add it'i  on.,  orw  olir/lo'jl  foil.low  iu  r^-ih/jAji'li'vi^Anii   w«-i!'i 
appointfjd... 
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Uational  Institute  of  Arthritis  and  Metabolic  Biseases 
Clinical  Invasti^tions 

Adreaal  StQPsids 

The  past  yBar  has  witasssed  in  this  eouatrgr  and  in  Earop®  a  resarg©ace 
of  interest  and  vigorous  research  activily  in  the  eherdcal,  pl^siological  and 
cOLinio^  aspects  of  adrenocortieal  steroidSo     The  isolation  and  identifioation 
of  suLdostsronSj  tha  synthssLs  of  radioactive  i:^r'ccortisoi-B  and  cortisons  acetate^ 
and  ths  d©vslopmeat  of  better  raethods  for  the  M.och©aical  ana^sis  of  17=f^dro5iy= 
corticosteroass  were  chisfly  responsible  for  these  rsn®i®d  ©fforts  in  mediBal 
seientlfie  resesrdso     Seimtists  in  GlirxLcsl  Irwestigatioas  of  SflMD  1b.¥q  aeM.v0lj 
participated  in  tM.s  fresh  assat£Lto 

Utilising  radioac-K.v©  bgrdrocortisone  aM  iiijproved  n®thods  for  biochsiijical 
analgrsis  of  IT-hydros^steroids  and  IT^ketosteroids  d©Y^oped  in  this  laboratory^ 
the  rate  of  endogenous  production^  tairnover  rate^,  physiological  disposition  and 
metabolic  fate  of  l^rocortisme  were  determined  'bot?i  in  tiB  63^30 rimental  sniiaal 
and  in  mw.  during  health  and  disease.     It  was  discovered  feat  tlie  adrenal  cortear. 
in  normal  mm  prodxices  ^proa.i®taLy  hO  mgo  of  hydrocortisone  daily.,  that  t-1© 
metabolic  pool  consists  of  3  to  ia  lago  aM  that  this  pool  is  taraed  over  approsd.- 
mately  ten  times  a  d^o     J^drosortisone  in  either  phaiKsacolcgical  or  physiological 
(trace)  amoants  was  found  to  ha^ee  a  mean  half^life  in  plasna  following  its  intra^ 
TOnoas  infusion  into  nojmal  s"(ij;5eets  of  ll5  iBin-oteSo     Gortiaine  disappeared  frcsa 
ih®  plasma  twice  as  rapidly  as  hydrocortisone   (6$  minQtes),,     The  rate  ©f  disap- 
pearance of  hydrocortisom  from  "Hie  plasua  Mas  maAedly  delved  in  patients  -^difa 
liver  disease  aM  was  much  accelerated  in  patients  iri.th  thyrotossicosiso     Isotopic 


-  2  c= 
hydrocortlsons  adrairri-sterad  to  noxKjal  man  in  Is^ge  or  trace  .  5-r'tra-^ 

¥snousl7  or  orally  was  very  rapidly  sxereted,  almost  entirely  iia  ::aeo 

Fiftgr  percent  appeared  .in  ths  m°ine  icLlh  the  first  six  honirs,  additional.  30%  fm 
ifa©  next  18  hours  and  10^  more  in  the  following  21^  howso     Only  5%  appsarsd  in 
•yn©  f©c®So     ftnis  9S%  of  th®  a(toinis tared  radioactivity  was  recovsredo     No  isotop® 
was  dfMonstra-ted  af-ger  %  hotirs  and  non®  appeared  in  the  expired  earbon  di©2£id(So 

The  biological  mawhanissa  for  inacti'mtion  of  hydrocortisone  ar^  cortisons 
in  maramals  Ims  b^n  daflaid  \^  Institnts  scientistSo     En^mes  have  b3®a  isslatgd 
in  the  gz'aauls^free  cytoplasm  of  ths  rat  liver  which  cm-rort  adrensd  steroids  to 
thsir  inactive  "tetoa^liydro''  formo    ftoo  ensjiK  systeBis  are  involved  in  this 
proeasso     ©i^TS©  I  reduces  a'^rtisone  to  dihyds'ooortisfSK^  possessss  \m  activity 
and  requires  TPM  as  a  co=>factoro     Ensyme  II  completes  the  process  and  mediates 
th©  redictton  of  dil^drocortisoi©  to  tstral^drooortisoMo     The  second  en^yEBS  can 
utilis©  ©iiaier  WW.  or  TPIH  as  a  co<=-faGt-or  and  in  contrast  to  tbs  first  ©ni^Ts?.©  is 
Texy  active  and  lacks  specific ityj  reducing  other  dil^drosteroids  fcosides 
dihydrocortisoneo 

In  addition^  'dm  majiner  in  which  tbs  reduced  tstrahydro  eortieostsroidg 
ar©  subsequently  conjugated  as  thiar  glusuronades  tes  been  ©lucidatedo    Uridin© 
diphosphate  glucuronic  acid  has  bsen  fourd  to  be  tte  active  glucuronide  donor 
for  this  process  o    This  co°factcs'  is  prssa?.t  in  mamalian  liTer  and  mth  the  ^d 
of  an  eozyiE©  found  in  tha  micro  somes  of  hepatic  c^ls  teansfers  its  glucurordc 
acid  to  the  steroido     Purification  of  tbs  sis^iae  and  studies  as  to  its  spscificity 
ar®  under  investigation  at  prasanto     It  is  appai'snt  that  uridine  diphosphate 
glucuronic  acid  serves  as  a  co-f actor  in  tte  fon.\atiGn  of  many  other  glucuronidss 
and  is  therefore  of    paramount  M-ologic  importance o 


steroid  chemists  have  repeatedly  demonstrated  tinsji  an  sKquiaita  %% 
ship  assists  betvreen  tha  Gheraicj33.  structure  of  adrenal  steroids  and  tfeir  pl'^sio" 
logical  properties,     ClinicaL  imrestigators  toxxd^  in  addition^  a  vary  dloas 
correlation  betwesn  the  structural  formula  and  the  tlTiarapo-aiic  capacities  of 
these  hoiraonaso     The  addition,  reaiomL  or  trarefer  of  a  stogie  atom  or  substit<= 
uent  in  iii©  corticosteroid  itiolecale  may  effect  a  drastic  charge  in  its  clinical 
effects  or  indeed  its  therapsutic  potencgro 

Ui'E'aud.tting  efforts  hare  been  mad®  h^  the  ^nthstic  ctemiats  to  produc® 
a  steroid  possessing  high  anti<=inflaa2raato2y  or  antirhsauBttc  potsaqy©    ?f?o  saoh 
coiapoundSj  rsetacortandralone  mA  metacos'tandracin.,  were  subiaittod  to     ,  ,  ;jr 

clinical  trisQ.  and  evaluation  In  Augtist  ard  October  155^o    Tested  in  15  patients 
¥ith  rheumatoid  arthritis  who  failed  to  Iraprov©  with  cor-fcisonQs  l:^drooortisone5 
corticotropin^  gold  compounds  or  phenylbatasone^  tte  x»w  steroids  iiiduCQd  a 
speetacular  clinical  response  in  all  but  twoo     These  tf<ro  patients  had  far  ad-^anced 
arthritis  with  irreversible  destraetiTe  changes  in  mangr  joints o     Evan  &«^'  shoifed 
definite  bat  not  draiaatic  iusproveiTBnto     The  new  steroids  were  frxmd  to  have  3  to 
If.  times  the  potency  of  cortisone  or  hydro  cortisone  o     This  es^hanced  potant^r  -syas 
not  accompanied. by  a  corresponding  increase  in  -as  se^eritg;-  or  frecpency  of 
undesirable  side-effectso     It  was  demonstrated  that  iiies©  steroids  possessed  the 
pi^ysiological  psxiperties  of  adrenocortical  horm>n8So     It  is  plannsd  te  axblsc-'j  to 
clinical  trial  at  NIAMD  additional  steroids  as  they  are  synttesised  or  i;^ 
provided  tJiere  is  evidence  to  belj-eve  frora  prelirninazy  stad±®s  on  asiimals  that 
they  TOay  have  anti«=inflansttatory  propertieso 


Althoagli  i^/iewmatoid  arthritis  is  clinic a3.3y  Uib  most  3i-«portsa^t  of  ttie 
diseasas  affecting  joints  little  is  known  tod^  of  its  ■underlying  pathogmesiSo 
fne  structures  of  joints  aj'e  nad©  up  of  ooraiective  tissue  which  contains 
chsraeteristie  sugars  rich  in  hsxosaminso     Institute  scisntists  have  die- 
that  isols.ted  fragGBnts  of  conrfBCtive  tissue  retained  their  c^aci'Sy  to  prcclucs 
hexosasidneso     Th^  Imve  furtheir  shown  that  the  ccaicentration  of  hQaiosaiisina  in 
ootmectlve  tissue  is  directly  influezKjad  tsj  hormones  secrstad  by  tlis  ttiyraid  arid 
anterior  pituitary  glands o     They  have  also  collected  important  info raation  con=> 
earning  the  natare  of  soms  of  the  changes  obsarved  in  disease  processes  and.  may 
lead  to  a  bstter  understanding  of  the  pattogeiBsls  of  certaiii  rheumatic  diseases^ 
especially  rheu^Batoid  ar-&sltiso     New  techniques  have  been  devised  duxing  the 
course  of  tiiess  studies  which  laay  halp  provide  Kore  information  along  ttese  liaeso 

Specific  Serological  Test  for  RheuHsatoid  Ariiiritis  and  tte  Nature  of  tia 
°~      '   '' '  Fae^tors 'irgplv®^ 

A  test  proven  useful  in  the  diagnosis  of  rheumatoid  artl-iritis  depends 

upte  12iQ  capacily  of  serum  from  such  patients  to  agglutinate  sensitised  shesp  red 

blood  cells 9     This   serological  test  has  been  refined  so  that  at  present  it  is 

positive  in  about  90^  of  the  patients o     In  tha  course  of  study  yield3.ng  a  specific 

agglutinatir^  factm-  in  serura  from  arthri-feic  patienfcs  it  was  discovered  that  tixls 

serum  lacks  s^  agglutination  inhibitor  found  in  the  euglobuJAn  fraction  of  noiTaal 

plasma  protein*     The  acti¥ity  of  this  inhibitor  has  been  matched  x-rlth  a  sitisiple 

synthetic  polypeptide  i^ich^  #ien  injected  into  patients^,  partially  ra'S'erses  'die 

agglutination  reactiouo     This  abnormality  in  the  constitution  of  tte  plbasma 

proteins  in  patients  nfiiii  rheumatoid  arthritis  is  being  farther  ejtplored  to  ascer-' 

tain  whether  J  by  its  reversal^  a  remission  in  the  disease  process  can  be  inducedo 
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Anaviiia 
The  life  oaqsectancy  of  tliQ  red  blood  coLl,  -whetlior  in  a  r.v.  in  an 

aiieiraic  eubject^  has  in  the  past  beon  estimatod  ly  fch©  Ashtgr  technlciaeo     This 
procedure,  involving  a  transJftision  of  blood  from  another  donor.,  involves  haEafd 
of  -transfusion  roaclbion  as  well  as  homologous  801111)11  hepatitlSo     Institato 
scientists  have  perfected  a  far  siiaplsr  and  safer  technique  involving  the  mth- 
drawal  of  a  small  sample  of  -fche  patient's  blood,  tagging  of  these  rod  cells  with 
radioactive  chroHiiumj,  and  reinjecti-on  of  those  laboled  red  blood  cells  into  the 
Eomo  subjecto     Clsai'ly  tha  understanding  of  the  mechanl-Emi  leading  to  anemia.,   in 
ar^  circumstence^  requires  exact  knmledge  of  iiie  viability  of  the  red  cellGi,  smd 
this  Icnowrledgo  is  ncR^  readlHj''  availabloo     A  bj.therto  unsuspocted  di-fference 
between  men  and  loraen  in  this  regard  has  al-ready  been  brought  to  Ughto 

The  attack  upon  diabetes  has  been  multidlsciplinedc.     la  -SMs  diseasej 
attributable  to  a  relative  or  absolute  deficien qjr  c£  inEralinj,  the  most  providneiat 
disturbance  metabolic allj,r  is  of  the  utilisation  of  body  sugars  by  certain  tclssuesn 
Improved  diagnosis,  prophjrlaxis  and  tlierapy  must  rest  upon  an  increasingly  precis<; 
understanding  of  the  defects  underlying  the  diseasoc.     At  a  purely  chamical.  leTel 
the  reactivitji.es  and   structural  r3la-lbDi.on3hips  of  iiie   several  sugars  are  being 
studiedo     At  an  ensymological  levels   the  matabolic  pathways  whereby  sugar  is  con- 
verted into  other  products  sad  ia  ultimately  bumed  in  ttie  bocfer  are  being  im-os'- 
tigatedo     A  novel  route  of  glucose  oxidation,  hitherto  but  vaguely  outlined,,  has 
been  systematically  axplored  and  explained  by  Institute  scien'tistso  -mate 

mechanism  of  .sugar  storage  in  the  anirtial  is  under  investigation  by  ntw  techniquesr 
Endocrinological  studies  are  directed  toward  a  clearer  understanding  of  the 
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relationship  of  iriSulin  and  its  antagor--'    "         .:;,:'  a  program  has  cesn  initlat-ad 
designad  to  clarify  tte  i-jatu.re  of  anti<-insa.i.xn  ag-snts  which  occur  in  thz  blood 
of  some  diabetic  patients o     Finally  the  inetabDlism  of  those  calls  of  tbfi  •:; 

responsible  for  insulin  production  is  to  be  stadiedj   in  tte  hops  of  finciiiig  an 
s3cplanation  for  their  curious  and  unique  functiono 

Thyroid  Function  and  Disease 
It  has  been  found  by  Institute  scientists  tlmt  the  normal  liver  is 
capable  of  reH^-ving  a  large  amount  of  the  protein  bound  iodine  circulaling  througi: 
it  as  determined  by  comparison  of  arterial  and  hepatic  Yenous  bloodo     Thyroid 
hojttogenates  haTe  been  found  to  havs  tlis  abili'tgr  to  utilise  iodiie  converting  it 
to  monoido-^rrosine  and,  especisHyg  to  an  internsdiate  iodina  farra  which  is 
©xtractable  by  carbon  disulfideo     Thas©  stadies  i-epresent  new  approaches  to 
several  aspects  of  thyroid  physiology  and  diseaseo     These  indlu.d©  tlis  ri?.echanism 
of  horjijona  synthesis  in  the  nozaal  and  diseased  thyrroid^  the  role  of  tbs  liver 
in  thyroid  liorrdone  metaboldaaj  and  the  role  of  th©  specific  tl^rosd-ne-binding 
protein  in  thj^roid  physiologyo 
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OTIffiE  IHTESTIGATORS 


PROJECT  DESCRIPTION 

Ifeny  workers  have  stam  the  profcand  effect  of  antibiotics  in  altei'ing  an 
organisipj s  requireraent  for  •i/itaininSo     In  tliis  laboratory  it  has  been  shewn  (FoS.-. 
Baft)  tJ:iat  large  airjouiits  of  dietary  'vatarain  G  have  a  similar  effect*     Thess  studio;: 
are  being  continued  to  define  the  scops  and  m©charo.Sin  of  these  effects  o 

In  dogs  it  has  b®en  shown  that  $%  d5.etary  \dtsra3.n  G  prevents  or  d8].ays 
deficiencies  of  ribofla'w.n  and  pantothenic  aeicl.     In  rats  5  or  10^  ascorbic  acid^ 
or  low  levels  of  penicill3.n  in  the  diet  iniprove  groi-rfch^  inereas©  stir-^jival  and  tend 
to  prevent  dennatitis  in  E5  deficiencjo     Dietsry  aureoi'iisrcin  had  an  ©ffeot  opposit© 
to  penicillin  in  B5  dsficiency-     Penicillin  wouJ-d  not  prevent  the  deleterious 
effects  of  aureorfigrGino 
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OTHER  INVESTIGATORS 


PROJECT  DESCRIPTION  -  Studies  with  ths  B  vitamn  rjiacin  are  being  contln-aed  becaiiss 
of  its  impor'&arsoe  in  health  and  in  metabolic  reaetionSo 

As     Alloxan  diabetic  rats  appear  to  be  unable  to  convert  ti^rptophan  to  niacin  as 
judged  by  their  failure  to  e^^orste  normal  levels  of  uiinary  ]f"=m.ethylnieotin° 
amid©  (EME)  folloi-Jing  tr^/ptophan  (T)  dosage^  although  thej  do  respond  follovjing 
dosage  with  niacinj,  niacinasidej  or  M^e     fentrol  of  diabetes  with  insulin  leads 
to  a  noHEal  T  to  M#J  conversionD     Feeding  of  fructose  to  diabetic  rats 
ameliorated  the  signs  of  diabetes  but  did  not  iraproTe  the  T  to  IWM  conversionc- 
Ths  con^srsion  of  niacinamide  to  MM  appears  to  be  iiipaired  in  some  diabetic 
rats  but  not  to  tte  ©xfeent  the  T  to  I'-IM  conirersion  is  affectedo    Adrd.m.stratioE 
of  T  to  diabetic  rats  resulted  in  elevated  blood  sugar  curves o 

Rats  made  diabetic  by  other  moans  mil  be  investigated  to  detezmne  'ifh^tisr  thesr 
too  shoH'  an  impaired  T  to  WW  con-^ersiono    Attecpts  will  be  ios.de  to  detesnine 
the  natiiz®  of  this  metabolic  defect  more  preciseljo     E^eriments  ai^  undertfay 
to  S-nd  whether  himan  diabetics  exhibit  a  defect  in  T  me-feabolism  simlar  to 


{3^&F}   [a  niacxn  antagonist ) 
dogs  and  ratSo     The  dog  studies  ha^'e  showi  that  3 
niacin  or  as  an  axrtagonist  depending  on  dosage  and 


s  have  been  continued  in 
>AP  acts  either  to  replace 
the  nutrition  of  the  dog 


m.th  reject  to  niaoin^     Norrral  aid  niacin  defiGieiit  dogs  convert  >iiP  to 
niacin  as  sham  hj  mm  ©seretion  and  tbs  prevention  and.  treatment  of  blac'c- 
tongue o     Miacin  deficient  dogs  appear  less  able -to  make  this  conversiono "" 
Marked  tosac  sjisptoms.,  in«3ludiiig  multiple  paralyses^  sometimes  result  when 
3='AP  is  giTen  to  idacin  deficient  dogSj,  or  t-ri.th  large  doses  to  normal  dogs. 

Pathological  esammtions  are  being  eonduetad,  especiallj  on  brain  and  spinal 
cordj  to  detsmine  the  basis  for  the  paralyses  noted  above s 

In^  rats^  esmeriinants  have  been  conducted  to  determine  whether  the  lack  of 
ability  to  convert  3"ilP  to  niacin  is  speeiilc  for  niacjji  deficienGjo    To 
date  the  conversion  of  3-AP  has  been  tested  in  riboflaTin^  pyridosdns,  tiiiamne. 
pantothenic  acid  and  niacin  dsilGienc3.®So     Onlj  mth  niacin  deficiency  ware 
the  animals  unable  to  in&kQ  ths  conTersion<, 

The  role  of  corn  in  -the  etiology  of  pellagra  is  being  aroroaehed  by  studying 
the  effect  of  alkali  treatment  on  t!^  "availability'  of  niacin  and  tfe  i^-en^rai 
nutritive  valne  of  com  in  studies  ^m.ih  dogs,     Cora  is  being  treated  toider 
various _cond3.tions  rith  Ife^  S  or  G&  l-Qrdro3d.d3So     Under  appropr5.ate  condi-Ea.ons 
any  of  thase  treatments  seeas  to  in.cr0ase  the  supply  of  aiacin  as  judged  by 
mm  excretion..     This  finding  mn  be  checksd  by  studies  on  the  pre-^rention  of 
blacktongu©  in  dogs,     fraatment  of  liiole  corn  t-ath  lime  (as  in  ths  raakin^  of 
Me3d.san  Tortilla)  did  not  produce  the  same  effect  raentioned  above o 
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Ao  Vitamin  Sparing  B^ctors 

Previous  'c?ork  has  shot^?n  that  large  amounts  o£  dietary  vitaadn  C  or  siis.ll 
amoinits  of  certain  antibiotics  have  the  ability  to  decrsase  issrksdly  ths  rat-s 
requirement  for  a  variety  of  B  vitaHins,  Current  yx>vk  ±s   directsd  toward  elucida-l 
ing  the  mechanisms  of  these  effects  using  various  routes  of  adE!iEist©:?ing  ths 
subst-aneeSj  vitamin  balance  techniques,  and  dietary  manipulations.  It  has  bsen 
found  that  penicillin  adninistsred  parenterally  finds  its  T-jay  into  the  gastro= 
intestinal  tract  via  the  bile.  Technics  have  been  developed  to  divert  the  biliaz^ 
secretions  from  the  intestinal  tract  as  an  approach  to  detezmining  xAether  antj« 
biotics  exert  their  vitamn  sparing  effect  in  tl:s  G-=I  tract  or  in  the  tissues e 
Other  studies  tave  shoifn  that  whatever  the  mechanisia  isay  be^  large  aiounts  of 
dietary  vitamin  C  result  in  an  increased  s\^ply  of  certain  B  vitsinins  in  tissueso 
This  xfork  may  have  considerable  significance  in  elucidating  the  various  fac-tors 
which  influence  vitamin  requirenisntS;,  as  well  as  tliromng  considerable  light  on 
vitamin  metabolismo 

Bo  Eistidine°Folic  Acid  Metaboliaa 

Previous  work  has  shown  ^at  folic  aeid  deficient  rats  excrete  a  urinary 
cciopound  which  has  been  isolated  and  tentatively  identified  as  formimno  glutarnic 


miAL 


acid  and  that  tliis  conpotind  arises  frora  ths  amino  acid  Mstidinse     Current  wor-k 
is  directed  toward  defining  the  conditions  imder  which  this  conpoimd  is  e^screted^ 
especially  id.th  load  tests  of  Mstidine^  as  an  approach  to  develop  a  bioohesiiieal 
test  for  folic  acid  deficiency  and  to  the  mechanisms  wMch  prevent  folic  acid 
deficient  animals  from  coiiipletely  aietabolising  histidinsc 

■:o     Metastatic  Calcification  in  fee© 

G3H  aics  fed  a  purified  low  protein  diet  deyelop  calcified  lesions  in  hearfe^ 
asclsj,  arteries  and  lungs »     TbB  influencs  of  various  distargr  sijpplements  and 
ietary  modifications  ar©  being  studied  to  detsrraine  the  e'tiology  and  pathogenssis 
f  this  syndroHieo     It  has  been  shotfjn  tfet  calcification  is  greatlj  lessened  by 
„ncr®as3Jig  dietary  protein  and  by  certain  supplsraents»     These  e^eriments  jjiay  sbsd 
3J.ght  on  certain  t3^es  of  arteriosclerosis  and  possibly  on  unlaiomi  nutritional 
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INSTITUTE  LABORATORY  OR  BRAJJCH                   '              ^^ 

'    Biochemistzy  &  Phi^siology  of  Ifetrition  ho    „__»_____„_   ~ 
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OTHER  IN¥ESTIGATORS 

PROJECT  DESTRIPTIOM 


Previous  anlTn.al  experxments  in  tMs  and  other  laboratories  have  siiowa  that 
ajTdno  acids  lysine  and  tlareonine  significantly  impx-ov©  tte  nutritional  value  of 
rice^  wheats  rye,  bread  and  certain  "poor"  diets  tjTpical  of  Puerto  Rico  and  Indis 

Current  work  is  directed  tc^nard  filnding  foods  which  constitutG  good  sou:?ees 
of  lysine  and  threonine  to  sipplersent  these  cereals «     Partieulai-  attention  is 
devoted  to  sources  of  tl^eonine  since  lysine  can  be  produced  cheaply/  hy  sj^ntheti? 
mesxis,     A  dried  alga  (Scenedesmus  obliquus)  has  ^psared  very  proji-ising  iji 
prelisninary  testSo 

The  significance  of  this  work  relates  to  the  possible  irrorovement  of  the 
predominantly  cereal  diets  consuraed  in  large  sections  of  the  world  where  protein 
mdemutrition  is  especially  prevalent.     The  effect  of  lysine  and  threonijie 
supplements  in  huma  diets  is  being  explored  (see  item  13) « 
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Dto  Ro  ¥o  Krauss^  University  of  Majyland  (Algae  studi.es} 

Clinical  Studies  of  Ijrsiag  and  Threonine  Supplemented  ffi-ce  Diets 
(nlth  D^o  H,  Sandstead)    g^|^  <^  62113"10^ 
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PROJECT  rESCRIPTIOH  Ardiiial  J;todlea 

The  pTisposs  of  the  studT"  is  to  ralat©  rapidity  of  groubh  to  the  coraposit-ion 
of  the  hod^g  to  the  devsloissisnt-  of  cEsease^and  to  longaxd-tyo    ¥ario-as  di.ets  ars 
fed  to  procluee  planes  of  gro^rfch  vasfj/isg  from  severe  retardation  to  above  n^rmla 
'No  strains  of  amjnals  ar;e  being  ussd^  one  is  naturail?/  slow  gromng  "ifliich  is 
not  ©SEpeeted  to  become  obess,  and  th@  otiier  is  a  rapidly  griDWing  strain  wMch  is 
e5jpeeted  to  becorae  obese c 

Th®  studj  is  ei^ected  to  raquire  3  years  and  has  not  progressed  far  enoTigh 
to  yield  major  findings  except  to  state  that  the  methods  &s^loj®d  hs,-^  yj-eldsd 
the  desired  planes  of  gro^Tth  as  dete,w/aned  hj  carca-ss  aD.aljsiSo    A  method  hss 
been  developed  to  estimatQ  body  fat  in  rats  by  spscific  gravity^ 

The  sigriificance  of  the  projeet  restates  to  the  influence  of  dist  in  obesity 
and  ths  degenerative  diseases  and  to  iii;£liaences  of  growth  doxliag  ''cbildiiocd"  t-o 
eventual  adult  health  and  longemtyc 

Clii'dcal  Studies 

Height-waight-age^sex^Goloi-'-econorriiG  elass  data  lia-ve  been  obtained  on  10^975 
6  to  8  year  old  children  y^iho  ■'rjere  in  the  public  schools  in  Pte-ladelphia  beteesn 


3ES,1\L  NO'o 

1925  and  l^Iip,,     The  data  have  oesn  an1.9J.ysea  td.th  the  fo?J.o'.-7ins  resufcls?     GhiMren 
eroin  good  soeioesonomic  areas  were  consistently  taller  and  heavier  than  those 
Crom  less  favored  aress„     .0.1  groups  of  children  showed  a  distdact  secular  increase 
in  growtho     iUterations  in  grom^h  patterns  and  ia  attained  heights  and  t^eights  were 
found  in  the  depression  years  of  the  1930 »So 

The  significance  of  this   studj  relates  to  the  possibility  of  using  period3,G 
ieight-wei|ht  laeasuraTsants  on  childi-en  to  yield  a  continuing  index  of  nutrition.al 
status  in  this  countiyo 

It  is  planned  to  broaden  the  study  to  relate  the  pattern  of  growth  duriiig 
JhiUshood  to  adult  obesity,  disease  and  longevitjo 
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Objectives?     To  dateimine  the  influence  q£  harrno-n' '   -•    " 
and  on  tte  proteins  in  r/aiscles  and  r 

Methods  Emplojyed;     Various  endosriifB  glands  are  ;:• 
animals  (rats,  raioej  gaine- 
treated  with  a  variety  of  hormone  ]; 
experiinent  the  aniraals  are  killed  ana  .-. 
madSo     Selected  muscles  are  rapidly  exc; 
powderedj  and  then  extracted  T^rith  a  salt  d:. 
fractions  are  prepared  by  precipitatd-on  pro; 
are  extracted  using  a  variety  of  aluting  agoatSc 


'•   "te  metabolisra 
jf!  various  agesc 

;■  experimental 
.39  animals  oxa 
end  of  the 
■aairaments  are 
in  csxbon  dioxide  <, 
Puidfied  proteii73 
Pelt  proteins 


Glucose  tolerances  (oral  and  intraven-  e  inade  on 

normal  and  thyroideetoraised  ratsp  soras  of  which  .7.  force-^fed  te 

increas®  their  body  weigjito     The  food  :! ■■  soiaG  zi^rmal  rats  v?aa 

restricted  so  that  the  rats  weighed  the;  :  the  thyroid Qctoiiil,sed 

animals o 

Major  Findings;     Thyroxine  has  a  marked  influence  on  protein  formation  as  shomt 
by  the  increase  in  body  weight  and  r/nisGle  protein  content  of 
hjnpoplnysectomised  rats  injected  with  tliis  horraonao 

Both  oral  and  intravenous  glucose  tolerances  of  thyroidectomised 
rats  were  irapairedo     There  was  no  effect  of  food  intate  or  body  size 
on  the  oral  aod  intravenous  tolerance  cxxrves  in  novrftaJ.  and  th/g'i'oidec- 
tondzed  ratso     The  maxiimim  blood  glacose  Ijavel  in  tJr^yi'oMectomised  rats 
during  the  oral  test  was  $0%  above  that  of  mrmalsj  probably  due  to  an 
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iriipaired  rate  of  glucosG  rewioval  from  the  bloocU     The  blood  glucose 
removal  rate  during  -che  intravenoas  test  was  slower  than  norma].  ^ 
presumably  du©  to  a  dalay  in  urixiisiry  glu.cose  a:ccrQtd.ono 

Pr©l5jainarj  evidence  indicates  that  when  young  rats  are  not 
given  aiiy  food  for  68  haars^  thsre  is  a  substantial  dQcreaso  in.  the 
percentage  of  ra^osxn  in  imisclea  with  none  of  the  other  lauscle  protQins 
showing  a  similar  change o 

Significance  to  MAMD  Ptesearchg     Since  a  rambQr  of  rastabolic  diseases  az'e 

associated  with  marked  distsirbances  of  body 
protein  formation^  it  io  im,porti»-nt  to  know  the  factors  that  infiusnce 
inuscle  grai-7th  and  formationo     Disturbances  in'  the  growth  of  Go3J..agen, 
one  of  the  proteins  s tidied  in  this  project^  occurs  in  axtbritis  and 
in  a  number  of  otter  disaaseso 

Proposed  Qo^rge  .of  _ .F.?!g Aog^^s     Imscle^  pelt^   and  carcass  analyses  will  be 

pQrforraed  on  hypopliysQGtoraiJsed  rats  treated  bd.th 
growth  honnone,,   tes'bostoronej,  or  bothj  and  on  untreated  control 
aniraalSo     The  infliaeixe  of  testosterone  on  the  muscla  protein  of 
gonad©c'toHiia«3d  rats  mil  be  s'badiedo     Studios  will  be  mada  on  the 
effects  of  fasting^  boith  tha  caiiplete  ^'Si  tlidi*awal  of  food  aad  sajfiii-^- 
stervationj)  on  the  changes  in,  muscle  proteiti  compositLono 


P    ''^    C      ti,   9 


Ljsis  of  FuH  ProgPSiU  Ac"ci%rxties 
Budget  Data  vSheet 


ESTIMTED    I  BO'mETED  PCglTIOWS 
EIPMDITORBS  pFRg^  OTHER 


FT  19$6 


1/3   2  1/3   1    11/3   2  1/3 


11/3   2  1/3   1   11/3  1  2 


12o  HJDGET  ACTIVITf  s 


RESEARCH 

RE¥IE"tf  &  APPROVAL     /7 


Ami^JIS-mATIOW  ^ 

TECHNICAL  ASSESTAfJCE     /I? 


IDlWf  r?Y"i^i^lfTTOPMAWfcruMfS"  OF  THE  P'JELIG  FIEALTH  SERVICE^  ffiOliSR  OHaiI\fl- 
ZATIONSg  PRO'nDI^IG  FJKDS,  FACILITIES j,  OR  PERSOMJEL  FOR  THIS  PROJECT  IK  EITHER 
1955  or  1956s     IF  COOPERATING  UMT  IS  WITHIN  WIE  IHDIGATE  SERIAL  NO(S) 

Arthritis  and  Rhaimtisia  Brandis  CI,,  !aA!®'=62131=>95 
Radiation  Branchy  WCI^ 
Endocrinolo^  Branchy  SfCI^- 


^TlFTTlfsT^ JlC"T 'RESEf'lBLES ^  COriPIffllilTS^  OR  F/1RM.LELS  RESEARCH  DOm  ELSE'^HMI""' 
IN  THE  FOBLIG  HEAKEH  SERVICE  (l.l'ffiOJT  IMTERCHAffiE  OF  PERSOIfflEL^  FACILITIES  OR 
RJWDS)a  IDKTTIFT  SJCH  RESEARCH?      (BY  SERIAL  WO(S)  IF  XnTHII  WIH) 


RoPoC.   =  3    ^ 

DeceTf3.bar  19Sh  Analjals  of  KIH  Progrsu  Acti-t/ities 

EonorSfl   AwardSB  arid  FailiLicatdoriS  Sheet 


Ipo 

SERIAL  mmm 


PUBLIClfTONS  OTfiER  TmM  ABSTRACTS  FROM  THIS  PROJECT  DIl"EIHG  GPJ£,mi&  TEm 


Seosr^  Eo  Oo     "Effect  of  TI:^ToxlnQ  on  the  Weight  and  Composition  of  Muscle^ 
Pelt  Bxe5.  oihBT  Tissues  in  Young  Hypophyssctoniised  Rats'" o     Endocrinology  $^: 
3kh,  19$h 

SooBp  Robert  Oog  and  Jerome  Cornf'ieldo     "Effect  of  Thyroidectomy  aM  Pood 

Intake  on  Oral  and  Intravenous  C?lucose  Tolsrances  in  Rats^o     PMc  Jc  Pb^rsiolos'" 
1792  39, 


Sccm^  Robert  Oo^  and  Jsrouia  Cornfieldo     "Quantitative  Relation  'Joefersen  tha  Oral 
and  Intravencfus  Glueose  ToleraiiCQ  Curves"  o     Mo  Jo  Plg^siolog^f-o  la  press  (1,955) 

Ssowj  Robert  Oo^  and  Susia  No  Hagano     "Effect  of  Testostsrone  Propionate  on 
WjoslUg  Gollagena  and  Other  Protein  praetions  in  Striated  I-5uscl©s  of 
Gonadectoiaised  Male  Guinea  ?igs"o     .too  Jo  Physiologro     In  press  (1S»55) 

Boas  J,  NoHtian  Fo<,  and  Robert  Oo  ScoHo     «Api3m'ent  EcophthaLraos  in  tha  Rat 
Following  Cortisone  Treatoent  or  TI"y2rDid0Ctoji^"o     Eadocrinolo^  $Bt  lltS^  19$h.., 


an^  So  Ho^  and  Ro  Oo  Scow,.     "Comparison  of  Tbyxxiid  Lobes^  Auto  transplants 
and  in  situ^  in  the  Rats     Growth  and  1^31  Uptake "o     Jo  Hato   Cancer  Insto 
In  presFTl?55) 


So  Ho 3  and  Ro  Oo  SooWo     ''Dspendene©  of  Ratio  ..ide 

Concentrations  in  Thyroid  Gland  ard  Serum  on  Serum  Iodide  Concent i'at ions 
With  Propyl thiaaracil"o     Endoorinologj-  55s  828^  195iu 

WollEjang  So  H=.s  aiid  Ro  Oo  Scowo     "Dependence  of  Ratio  of  Radio^iodid© 
Cons  ©at  rations  in  ThyroM  Gland  aad  Serum  on  Senm  Iodide  Consentr'ations 
Without  Propyl thio?.xracil"o     Endocrinology  B$t  837s  19$ho 

Wollmanj,  So  Hoj  and  Ro  Oo  SGo^^^o  "Effect  of  Various  Goitrogens  and  of  Dos®  of 
PKjpylthiouraeil  on  the  Ratio  of  Radio^iodide  Consentrations  in  the  Th^rroid 
Gland  and  Serum  in  Mice'^o     Endocrlnologr  o     In  press  (1955) 

Scowa  Ro  Ooj,  and  M„  Ao  Greer,  "^fect  on  tte  Thyroid  Gland  of  Ejq^eri mental 
Alteration  of  the  Level  of  Circulating  Thyroxine  in  Hica  with  Reterotopie- 
Pitaitffiries"o     Endoerinolo©'-o     In  press  (1955) 
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9o     PROJECT  DESCRIPIION 

■  ObjQ0ti¥@8g     To  d©t©rriiin0  tte  Sinstion,  iaterr^ationsliips^  ard  requirsasat  of 
th©ss  miti-isnts  for  optim-al  rmtrition  of  the  cMck  u.Eid®r  Taricpas 
dietary  conditioasc. 

Methods  Eiaployedg     A  deficient  of  eaeh  of  tlisse  rmtrients  I?.ai3  been  produood  bj 
dietaxy  omission  ani/or  us©  of  a  specific  aatagonisto     Ths 
effect  of  Yarious  raxtrients  in  relas'^ing  or  intsiisifjring  tho  ssTsrii^r 
©f  eaoh  deficieacy  has  been  studisdo     The  effsst  of  thes©  dietasy 
alterations  upon  gi^ss  and  histological  structure  as  ifsll  as  clismics3,. 
eomposition  of  certain  tissaes  has  been  detenained  iii  raasy  of  these 
exmrisieatSo 

Major  Findings g     (1)     It  lias  been  shomi  previously  in  this  labaratoxy  that  tlis 
savQEdty  of  the  vitamin  Bx2  dof  ielenc^  in  jousig  cbidss 
eould  be  markedly  increassd  by  inclusion  of  20^  fat  in  an  all'^vegetable 
diet  free  of  Bigo     Five  porcant  of  an  aiiino  acid  mixture  {based  on  tht2 
composition  of  caseinj,  but  with  methionine  emitted)  caused  furtlier 
grox^th  digression  of  Bj^2"^®fi®i®^^  chides  fed  tli8  high  fat  dieto 

(2)  Th©  chiek's  reqainaaent  for  83^2  ^^^  ^®  li±gh  fat  diet 
was  ICO^go/kgo  of  diBtp  whsreas  optim-sQ.  gro^^'th  was  obta3.nsd  ^^th 
5|igo  B]L2/^S°  ®-^  diet  iA@n  no  fat  ims  addsdo 

(3)  In  tlB  abssEiGa  of  dietexy  3^2  ^^  conesntration  of  B^^g  in 
th©  liver  at  h  veeka  of  age  was  the  sasas^'ClO'^^  |4go/go  of  liver  )\dth 
either  h  or  21^^  fat  in  the  dieto     Th©  quantity  of  Big  in  th®  liver 


^o     PROJECT  DESCRIPTION  --  Ccnblnaed 

increasGd  iTith  dietesy  leval  ard  was  not  affected  bj-  iiigh  fat  in  diato 
High  fat  appears,  therofors.,  to  increase  tl>a  chick's  metabolic  require- 
ment  for  B]l2  and  not  to  affect  absosptiono 

(h)     The  groxfth  depression  in  -His  abseaco  of  Bjp  could  l3S  o'vsi'= 
cone  by  supplemsntary  B125  Hsthionine^  or  the  combina-cton  of  $%  caseixi 
plus  Oo2,^  choline  (not  6y  eitter  alone) o     Substiancss  wliieh  iriproTQcl 
growth  of  B2.2  «^o^ici«sit  chicks  did  not  alter  B12  concentra'tion  in  the 

liver o 

(5)  The  to-tal  fat  and  phospholipid  concentrations  in  thg  livar 
"Uere  norxnal  in  the  Bj^g'-"^®^^^^®^'''  cMcko 

(6)  Addition  of  ethionine  (the  sfcl^l  analogue  of  Kstl'iioxiDaie) 

to  a  complete  synthetic^tg-'ps  diet  caused  grcmih  depression^  r^-pas't-rophj 
axd  fattgr  infiltration  of  the  li^rar  of  young  chickSo 

(7)  The  adverse  effects  of  ©thion;lne  could  be  overcome  with 
supplementary  raethioninsj  but  not  "bd.th  eil^mental  sulfrir  or  higJi  B^oo 
Qystins  incraassd  ©thionina  to^d.citj'"  whereas  additional  cholins  had  a 
variable  effscto 

Significance  to  MAI4D  Res  ear  chg    •Pi'O'va.des  basic  iiiforvnation  on  the  iiaitritcLona3. 

importauca  of  these  key  nutrients  that  is  appli<= 
eable  to  oti^ir  studies  usdjig  the  chick  ajA  ms^''  be  of  importance  v^o  man<: 
The  ©hick  appears  to  be  particularly  wall  suited  to  the  study  of 
vitaiain  Bx2?  '^^®  nutriisnt  involved  in  pernicious  anemia  in  vnasxo- 

ProposedCourse  of  Project;     To  continue  a3-ong  the  sanxs  lin-ss  as  well  as  to 

explore  in  niore  detail  the  bioeha-nical  alterations 
associated  with  nutritional  changes  involving  these  nutrients.- 
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protsin  on  vitaiiiin  Big  deficiency  in  n.oa'=d©plste(i  cliicko    ProCo  Sooo  Sispo 
Biolo  Medo  &S%  hSl  (WBh)^ 

YEAR  1951is 
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2c    Bioch^isietsgr  aad  PlutriM.on    3o     Bioehamistsy  aM  Pl^siolosr  of  Iwtsltion 

to     B©th@8da  5o     HIMD° 
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9o     PROJECT  DESORIPTIQN 

Qbjeetiveag     To  gsia  m©r©  information  of  a  feiadaaeiitsQ.  nature  on  folic  aeidj) 

ianid©Htifi©d  faetors^  fatg  ^itsafa  E^  Isctose^,  arri  qUibt  Rtttrieats 
ia  th©  raatrition  of  the  chick  aM  fee  SEoas©  so  that  tMs  informatioa 
ffisy  h®  applJBd  to  aM  s ©spared  •5?ith  the  imtrition  of  other  labaratmy 
snisals  Mth  eventual  appHeation  to  wB.n^ 

Msthed^Biiplc^gdg     ^  th©  use  of  highlj  purifiedj,   sead^^ithsiac  diets  eoiif>os8d 
' "  ©f  all  kno'fia  natrieats  (sueh  as  ©asein^  glucossj*  gelatin^ 

m©tliioain8|,   mm  oil^  purified  salt  Hiixtar©^  ard  ^nthstlo  vitaadBs^ 
©xeept  tte  mitrient  bsing  studied.,  grsups  of  -^evj  youug  anirmls  are 
TQSS"^  in  "bfire-floored  cages  under  stssidard  coiifcrolled  conditioES  ©f 
heatj  lights  wat-or^  atco     Tbs  effeet  of  dietary  variation  is  stadied 
■fay  measureaeit  of  ireeldy  weight  i^jaa^Sj,  food  ccsainiption^  ar^  by 
■    elinical  and  biocliemeal  changes  in  th®  aniaial  and  its  tisaieso     Apprc^a- 
imat©ly  l5  different  graaps  (about  100  aniiuals)  ar©  started  on  ©>^sri" 
ment  each  i?edc  and  ar©  contimed  ii.  to  8  ymskso 

Major  Findings 2     This  past  yea?  a  variety  of  azb^projects  wera  concluded  or  ar® 
in  progress o     Major  f indii^s  include g 

(1)  The  addition  of  relatively  high  levels  of  lactose  (20^)  to 
a  synfeetic  diet  for  tte  chick  resulted  in  iisproved  grcnfth 
rates o     The  reason  fcs»  Siis  effect  is  beii^  sfeidiedo 

(2)  From  3  to  IC^  ©f  t±n®lj  ground  bentonits  was  toxic  ^sftien 
add®d  to  the  ^'■nthetic  diet  a?  tha  chieko     TMs  tosdoitj 
was  prsvant©d  hj  ^  injeetion  of,  or  feeding  of^   high 
lavdLs  of  vitanin  As 
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,3)    111©  emek  xoler&ms  as  miai  as  1^  sar0O(myc3.a  xn  Zhst  G:?.®t 
®¥©r  a  ij  week  period  witJ:20ut  signs  of  tosdcitjo 


an  aislno  aexd  ralxtors  srsippjiying  KnOTm  requireaieat-s 
of  all  smino  acids  is  gi-^ea  to  tha  chiekj  gro^Jth  is  nm^j 
po&To     Additional  stadies  ipjdicated  timt  tlis_chiek 

"   "'  in  eassin  for  erowtko 


(5)  Dietary  fat  ©r  fattgr  acids  laaj  nai  be  n 
ehidso  111  a  miater  of  ©scperimeate  grmitli  of  chicks  fed 
dieis  dsvoid  of  fat  or  fat^'  acids  ^rzs  ecjaal  to  control 
eMcks  given  fat©  No  reqaireiiisnt  far  di«3taxy  vltsmSsi  E 
was  seen  >3h©n  thB  fat  was  rm.o  "md  f roia  tto  diato 

(6)  In  studies  with  folic  aeM  dsficieri^  iji  th®  ebiek  a 
rajHiber  of  compounds  sslatsd  to  ptsrqj^lglutsraie  aeid  '5>7©r0 
f®d  airf  tte  specificity  of  thu  vitsaia  in  ovsr^iTiing  a 
d©fici@ii^  was  conflsmedo     AscorMe  acid  had  a  definit® 
sparing  aetion  tat  had  j»  effect  in  other  d©fiGieneiss 
stadisd  tocladiag  panfeth®i.ie  acid  aM  aleotinic  acido 

(7)  Soiae  ©-^dense  was  found  for  an  ti)oid©at:lfi©d  grotffc 
factor  in  ©fig  jolk  and  livero 


[8)     A  Sfflii-'^nthQtie  diet  containing  all  MoiM  growth  faotoi'S 

or  the  ffiois©  that  rosalts  in  norm 


weighing  orOy  6<=8  graiaso     Tli®  dist  ims  been  f  raiu-d  to  be 
@s@©ll®nt  for  imtritisji  ffl^jeriments  no?^  in  progresso 

Sigiiificaaee  to  BXAl'lD  Researehg     Tha  project  proi/ides  basic  inforiRation  ©sseatial 
~       "  to  th©  complete  -UKderstaading  of  roitritionsjL  asa 

33  in  metabolisai  aad  diseas©o 


pgoposQd  Caars©  of  Projects     Es.phasis  ttiis  B©3£t  year  will  be  de^s^afced  to  the 

impcrtaace  of  still  Tanidoatiriad  factors  for  th® 
eMck  sad  ths  mousso  I'JhsrevQr  possibles  pi^perties  of  sueh  factors 
■j-jill  be  studied^     Contiaaed  stadies  ■sjiU  be  made  on  reqairessats  @.rd 


©thsr  vita-ia-nss  fatj,  arcino  acids^  and  miner a3.So     Fiadfcgs  obtained  wUMi 
on®  siiTiial  will  be  compared  tdth 
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PROJECT  DESGRIPTTON 

Objectivess     To  determin©  (a)  cteficienqr  effects  (gross  and  raicroscoplG)  ©f 
differeint  nutrients^,   (ib)  tba  quantitative  rGqairajiont  of  such 
mxtv±®ntSg  (c)  to  stadj  thoir  phjsiologicaJ.  action  and  interrQiatioR 
with  other  natriente,,   (d)  to  discover  possibl©  sabstitiltion  oaapaxridar. 
aiiKi  (0)  reasons  for  favorable  or  unfavorable  action  of  f^adi  coBiipaiadSc 

Methods  Bapl^eds     Guinea  pigs  at  2  to  k  days  of  age^,  UTQighing  appro xiveatsly 

100  go  •were  p].aced  on  a  purified  diet  comply  t®  is  all  laiown 
raitritional  factors  except  the  ons  \indsir  inv8Stigationo     T©  s'Gxdj  tfis 
reqiiiresient  far  a  nutrient  the  sane  basal  diet  raimia  tbs  rmtriaat  was 
©tiplcvyedj  graded  araoants  of  tha  natrient  H©re  added  to  tte  dtets  of 
differ  ant  groups  of  animal  So     Ths  lowest  level  fM.eh  gave  ths  KiadJisim 
growth  was  considered  to  b©  the  sjiprasiraate  iBwal  reqa3.redo 

Major  Findingss     Ao     Chol^Jie  stu,d3.©ss 


as  produced  in  th©  g'aiEsa  pig  for 
th®  first  tlBiSo     Deficiency  s^ptomss     Retarded  gixr&thi; 
weak  muscleSj  reductica  in  ausiber  of  ©xythrocjtss^ 
lowered  toiaatocrit  and  hffiioglobin  mLues^"  aaall  mhc-iX"- 
tameous  and  adranaO.  heraorrhages  but  no  noticeabl©  kidner;.' 
hemcirrhages  and  no  narted  fatty  infiltration  of  the 
liver o     la  a  chronic  igrps   of  dsficiency  soras  of  th© 
animals  suocusibed  suddenly^.,  apparently  as  a  remit  of  a 
circulation  failure o 

(2)  Requireffisnts     loO  to  lo.?  go/lzgo  of  diato 
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(3)  Substitation  coiBpoundss     ffcitfeer  b0tai.n@  nor  met-hioidriP: 
(iffiportmt  in  ths  rat)  px'odased  sny  benefit  xfhen  addsd 
to  di@ts  lacking  sholins  but  both  sapplemea'sad  sab«= 
optimal  levels  of  choline  o     Dita9ti^lanjin©®thsp-ol  i-yas 
®qx&L  to  cholineo    Ifeen  lasthyl^iiiHosithanol  and 
is®thionine  w®r©  fad  togetharji,  th©y  if©r©  as  satisfactory 
as  a  corresponding  Isvel  of  Aolin©o     The  giiiaea  pig 
apparently  requires  a  dietary  sapply  of  "both  soieties  of 
tha  eholira©  iK©I®ml©  to  cover  its  motabolie  raquirenentsc 

Bo     Fat  staidissi 

(1)  Fat  d©fiei©ney  -w&a  produced  in  the  gaiaea  pig  for  Va® 
first  tiaieo    D©ficiea^  ^nnptomss     Retsrded  grotthhs 
dermatitis^  skia  ulc©rs  aad  loss  of  far  =•  csuld  tjB^ovBS-^ 
id.th  com  oil  or  linoleie  acid. 


(2)  n®qa±resiBntz     Sme  gros^th  seosred  with  fat  levsls  of  1 
to  1S%$  dermatitis  dsTelopcd  on  low  fat  levels »,     I^dro^ 
gsnatsd  lard  (containing  no  imsaturatsd  fati^  acids) 
produced  tett©r  gro^-th  thaji  ths  fat-free  basal  di©to 
ThBT®  is  still  soma  question  as  to  ■Erh©-iihar  th®  galnss, 
pig  requires  on3.y  unsaturated  fatty  acMs  or  fat  as  sues. 
or  totlio 

(3)  Unoleic  acids    I'Jhen  30  rago/day  were  fsd^  grcsySi.  was 
less  tbaa  on  1^  eora  oil  (lattsr  aipplied  100  isgo 
llnoleic  aeid/day)o 

Go     Yi tenia  Eo  stodi^ss     Sever©  vitamla  E  d@fisi®aoy  was 
pro&Qsdo     Its  onset  t-jas  hasteasd  hj  omitting  potassivru 
asetat®  fz^m  ths  diat©     Symptoms  ware  severs  imiscular 
<^stropI'^s  ^ight  fat  iafiltra-y.0D,  of  li-rors^,  sadieii  death 
ia  a  few  aaissmlSo 

Do  Amno  acidss  Addition  of  argijiine  to  20^  cassia  diet 
produced  growth  eqial  to  that  on  the  30jl  easain  dieto 
Glyeina  and  methioaine  had  no  ®ff ©oto 

Eo     Saltss     The  BriggOs  salt  nitetur©  (6%  of  diet)  producsd  as 
good  gro^K  as  sny  testsdo     Potassima  aeetat©  s-appleatafe 
(2o5^)  is  needed  ^.n  purifisd  diets o 

Signifioanoe  to  NIMQ3  Rssearchg     A  fuller  knowledge  of  guinea  pig  imtr-ition  is 

desirable  toosms©^  Mith  th©  sie^tioa  of  the 
Konkay^  this  animal  is  in  soae  2*©sp8cts  mors  lik©  Ban  than  any  otter 
®:^erlniental  ardsalo     Sinse^  through  oiar  investigations^  it  has  bssoia© 
possible  to  rear  tham  easily  on  a  purified  dist^  ihw  c@a  be  i2s®d  for 
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(3)  Substitotion  eceapoundss     Ifeittox'  teta:lne  nor  imthlomhjf^ 
(3iHp©rtsnt  iB  the  rat)  proiiieed  any  benefit  when  addsd 
to  diets  ladting  eholin©  bat  both  supplemantsd  sub^ 
optiiaal  levels  of  choliiiao    MmBtt^lmMoenimiol  v&s 
©qjaal  to  cholineo    When  xaettjlastlnoa^anol  and 
methioMne  wsra  fed  togstter^  thsy  w©2'©  as  satisfactoi^/ 
as  a  corresponding  level  of  dioline.     The  guinea  pig 
apparently  requires  a  dietary  supply  of  both  moieties  of  . 
th©  eholiae  mol®^!©  to  cover  its  rastabolie  requironsentso 

Bo  Pat  stadiess 

(1)  Fat  deficisnqy  was  produced  in  the  gainsa  pig  for  th© 
first  timeo    B©fici©nqf-  ^Tiptomss     Retarded  gTowUi^ 
dsEmatitis^  skin  mleers  mid  loss  of  far  =•  emld  "fc®  owr- 
some  with  eosa  oil  or  linoleie  acido 

(2)  R©quiremsntg     Sm.&  growth  sectired  with  fat  IqtqIs  of  1 
to  15^3  dermatitis  dav©lop©d  on  low  fat  IsfrelSo.    i-^ciro= 
g©nat@d  lard  (containing  no  unsaturated  fatter  acida)  • 
prsdacsd  bsttsr  groirth  than  th®  fat=fr©e  basal  disto 
Tlwre  is  still  som®  qusstioa  s,s  to  whethsr  th©  galaea 
pig  requires  only  unsatixrated  fatty  acids  or  fat  as  so.ch-, 


■    (3)  Liaoleic  asMs    lfh©n  30  mgo/day  ■of®r®  f^d^  growS.  -jjas 
less  than  on  1%  corn  oil  (lattar  supplied  100  mgo 
linolsic  acid/day  }o 

Co     Yi'teraia  Eo  stadies?     Severe  -ritairdn  E  dsficienoy  was 
proceed©     Its  ons®t  was  hasteaad  by  oEitting  potassiiis. 
aeetata  fsQia  tha  dieto    Symptoms  w©re  severe  nrassiilar 
^stropliyj  alight  fat  iafiltra^on  of  livsrsp  sudSea  death 


Do    Malno  acids s     Addition  of  argiains  to  20?;  :-Mt 

produced  growth  egaal  to  that  on  the  30%  g^,,.oj.u  uleto 
and  methionine  had  no  effect. 


Eo     Saltss     Tn©  BriggOs  salt  mi2zbxr&  (6%  of  diet)  produced  st-s 
gTOd  growth  as  mj  testsdo     Potassiran  aeetate  suppleamt 
i2o$%)  is  n©©ded  in  purified  diets o 

SigniflcaBce  to  WIAIffi  Eeg@arGhg     A  fuller  knowledge  of  gaisea  pig  imtrition  is 

desirable  besasisej,  lAUi  the  ©ssc^ticsn.  of  tlie 
monkey^  this  animal  is  in  s®ie  respects  iraora  lik©  ebq  than  say  othsr 
esperimental  aimaalo     SincQj  through  oih'  investigations^,  it  has  b©eonio 
possible  to  rear  thsm  easily  on  a  purified  dist^  'di^  eaa  be  used  for 
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st&idying  faetors  rssponsible  for  (!■)  atooxEial  miners  nBteboliss 
such  as  oeour  in  eertain  forEs  of  arils^itisg   (2)  d®gBTmsa.t±on  of 
tissues  sach  as  i^strophy  of  naseles  as  observed  in  diolinep  vitaraixi 
E  and  potssslim  defieisHeiss^   (3)  iiabalaness  in  enz^m©  and  horrioa© 
production  auch  as  the  ©le-^ated  xanthine  oxidas®  in  flm  livers  of 
-ritanin  S-deficioat  ^miiiialsi,  (k)  isibalsnces  in  'die  prcdaction  of  red 
and  T^Mts  blood  sells  b^  variations  la  dietaxy  vitaiidn  Gj  &|_gi,  and 
folia  acid^  (5)  th©  injisxious  @ff est.  upon  tte  gastrointestinal  t-raet 
cs;is©d  "by  thm  lack  of  certain  ^itauiins  sadh  as  folic  aeid.^  as  well 
as  in  saar^  other  proMssiSo 

Pgoffs_@d_/Jgigs®  of  F£Oj©istg     Ths  abw©  stadies  will  he  ©xtfSMiad  to  detsitfiiri© 

th©  recpirraimt  of  the  guinea  pig  for  fats  and 
@ss©atial  fat^  acMsj,  fos?  amino  asidsj  arai  ottes'  nutrientSo     Ths 
interrelationships  of  ^tssain  C  aM  folic  aeid,  using  the  Smraiaw 
seorteitigeaie  diet^,  ^11  be  s-badi©dp    It  iM  likelj  Siat  sc®  of  His 
a©8©ptsd  seur^  ^rmpt«K3S  ai'®  probaliy  du®  to  a  double  dsfieim^  of 
■^t^in  C  and  folic  acido 


EcPoGo   ■=  2  ^ 
Deeemb©r  19$h 


Arj&Lysia  of  KIH  Pxtsgrera  Activities 
Budget.  Bs.ta  Sliset 


'SERIAL  — "^-^^ 


?T  195 


^f^^fir"^^^^^^!^ 


^ _^  _  MlTx.:  ■       fTMlMTl: 

~li^O^|Tl/r|T  1/3  I  2  2/3  rr^  1  1/3  I  2 


'otaTI     Mis |i 


25,300 


12  o  HJDGET  ACTIVITY? 


RESEARCH 

REvIEtJ  &  APPROTAL     /7 


AmraiSTR/v^ON  £/' 

TECHMICAL  ASSISTMCE     f7 


ZATIOT-Bj   PEOVIDIfS  FJNDS3   PACILITIESc,  OR   ^mSOmm.  FCE  THIS  PROJECT  IN  EH^R 
1955  or  19$St     IF  COOPERAUNG  UfHT  IS  l^THIfJ  HIK  II'DICATE  SEELA-L  WO(S) 
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9o  PROJECT  DESCRIPTION 


Objectives g  To  determine  the   nutritional  changes  resultinig  from  the  exposure 
of  diets  i-o   ethlene  oxide  and  rela'ted  gases o 

Me thod^ jmployed g  Finely  ground  diets  are  exposed  to  Icnoxm  concentrations 
of  gas  for  definite  periods  of  tijiieo  After  aerating  th© 
diets  to  remove  residual  traces  of  the  gaSg   the  diets  are  fed  to 
animals  (rats 5  chicles),.  Control  groups  of  animals  arc  fed  the  un^' 
ejcposed  diets  o  VJliere  growth  failure  occurs  various  nutrients  ai'e 
fed  "to .  determine  the  faetor(3)  in  vrhich  the  treated  diets  is  laost 
deficient.  GhemicsJ.  and  microbilogical  analyses  are  made  on  the 
exposed  diets  to  see  which  nutrients  are  destroyedo 

Major  Findingss  K:aposure  of  purified  axid  stock  diets  to  ethylene  oxide 

diets o  (The  exposure  time  and  concentration  of  ethylene 
o:d.de  were  co.-.iparable  to  those  used  in  the  commercial  sterilizatiori, 
of  food  products o)  Treatraent  of  each  component  of  the  purified 
diet  shoT'jed  that  little  if  any  daraage  was  done  to  the  vitamins,, 
Chemical  and  microbiological  analyses  indicate  that  all  of  the 
thiamine  and  r.iost  of  the  riboflavin  are  destroyed  viien   synthetic 
vitamins  are  suspended  in  starcri  and  are  dejtroyed  under  similar 
conditions 0 

Prelirriinary  studies  show  that  enriched  white  flour  s:q3ossd  to 
ethylene  oxide  is  changed  nutritionally  to  approximately  the  sajne 
extent  as  the  purified  die to 


Sicnificance  t.o  IJI/LJD  Researchs  Ethylene  oxido  is  being  used       .:l1 

scaj^e  fox'  the  sterilisation  Ou  ^.  ..^...,  Tcod 
products o  It  is  being  used  to  a  greater  extent  in  the  streilisa- 
tion  of  a  variety  of  pharinaceutical  products;  especiail  those  idiioh 
cannot  be  subjected  to  heat  sterilization o 

The  changes  produced  b/  ethylene  oxide  on  tiie  vits:iiin,s  i;iay 
be  of  interest  froin  a  physio  Logical  5tan.dpointo  The  present  work 
suggests  taat  gronirth  inhibitors  are  formed  when  the  vitara5.ns  are 
treated  with  ethylene  oride.,  It  is  too  early  to  determine  their 
potential  value  but  one  suggestion  raiaht  be  a&  possible  aid  in  tiie 
control  ox  obesity » 

Proposed  Course  of  Projects  The  mechanism  involved  in  the  ethylene  o>d.de 
~"  destruction  of  the  vitamins  will  be  studied 

and  attempts  will  be  made  to  deterr.iine  the  compounds  formed  as  a 
restilt  of  ethylene  oxide  treatment «  Stxidies  riBy  be  extended  to 
other  foods  since  Caxfip  Dietrick  has  proposed  ethylene  oxide  as  a 
major  defense  agajjist  any  biological  'jarfare. 
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OniER  r!V2SriGlT0HS 
9o      PROJiCr  DSSG.iIPTIOM 

Objectives s     To  determine  the  nutritional  requirements  of  tiie  rabbit? 
______       A  ^tudy  of  mineral  interrelatdonshipso 

Mel-hods  a.-.-iployeds     Three^ujBelc  old  rJuoits  were  fed  a  purified  diet  con- 
„„  _  .     =„      taining  varying  levels  of  fat  a:id  caseino     The 

ence  of  sodium^  potassiunij  and  calciuni  supple.-iieats  to  tl.: 
was  studiedo     'vifeanlini.,  rats  were  fed  a  diet  containing  minir.iai 
ainounts  of  sodiu;ii  and/or |»ta33iU3!<,      The  effect  of  varying  the 
anion  associated  ■.•jith  the  preceding  eler.ieats  waa  studied  as  far 
as  growth  was  ccncei''nedo 

Major  Findings g     The  action  of  supple rr^ental  sodiurus  potassiuiiij,   and  caic  itjrs 
in  increasing  growth  and  decreasing  raort-ality  of  J^U 
wee'.c  o3-d  rabbits  fed  purified  diets  can  oe  explained  pai'fe.ily 
jy  corrocrojit;  an  acidic  condition  in  the   animals.     However^    that 
does  not  account  for  the  entire   action  since  there  wore  man/  c  ..ses 
'.jhere  the  olood  pH  '-/as  lo'4  i-sliile  growth  was  ^oodo 

■i[hen  any  of  these  elements  were  added  as  the  chloride,   not 
only  was  the  groTfrt.h  pro;:ioting  effect-  no  longer  apparent  but 
the  ;.iortality  of  the  rabbit  was  increased »     Studies  with  rats 
receiving  a  purified  diet  containing  low   Jut  adequate  levels  of 
sodiui.1  ana  potassiuja  confirmed  the  apparent  to::icity  of  chlorides » 

Proposed  Goitrse  of  Projects     VJork  has  been  halted  pending  the  recruifenent 

of  a  scientist  to   talce  over  the  project , 
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Ic     National  Institiit-e  of  /irthritis  and  Metabolic  Diseases 


iNsrirurE 

2o     Biocheinistry  and  Mutriticn  3o     Biochemistry  and  Physiology  of  Nutirtion 

L-liO-lATORI  SlcTfOS  -— ^--—     , 

ho     3ethesda  5o     MIAI-ID^  62113-°11 

LOG.iri"!  '  SE.ilAL  WUI-IiJER 

60     The  nutritional  reguirerasnts  of  the  rabbit 
PROJECT  TITLE 

7(,     Pro  Oc  Mickelsea 

PiII::GIP;U,  TAV^SIlOilTOR 

'  oriffiR  nvssriGiTOHS 

9o  paOJiCr  DESGalPTION 

Objectives s  To  determine  the  nutritional  requirements  of  the  rabbit; 
™™==.=     4  "^tudy  of  Jtujjeral  interrelat-ionshipsc. 

Me  l-hods  E;.-iployedg  Three==v^eI'C  oxd  r-bbits  were  fed  a  purified  diet  con- 
taining  varying  levels  of  fat  and  caseiuo  The  influ- 
ence of  sodima-,  potassium^  and  calcium  supple::ieats  to  the  diet 
vjas  studiedo  r/ssnlin-i  rats  ••:ere  fed  a  diet  containing  niniiaal 
a-Tiounts  of  sodiira  and/or p-sfeaasitKo  The  effect  of  varying  the 
anion  associated  ■.'jith  th*e  preceding  'elerasnts  was  studied  as  far 
as  c^ow^-'i  was  concerned  o 

jor  Findings  g  The  action  of  supple.^iental  sodium^  potassium^,  and  calc  Ivm 
in  increaslnii  gi'o^th  and  decreasing  aor-tality  of  J-^U 
week  old  rabbits  fed  purified  diets  can  oe  explained  parJiaj.ly 
jy  corrGcr-in;^"  an  acidic  condition  in  the  aniraalo  However^  l'.ha.t 
does  not  ,-iccount  for  the  entire  action  since  there  wore  many  c  ..ses 
where  the  olood  pH  was  lov.r  i^iile  growth  was  ^oodo 

'Men   any  of  these  elements  were  added  as  the  chloride^  not 
only  was  the  grov/t.h  pro;:ioting  effect  no  longer  apparent  but 
the  ;.iortality  of  the  rabbit  was  increased.  Studies  with  rats 
receiving  a  purified  diet  containing  low  -ut  adequate  levels  of 
sodiuiii  and  potas3iuia  ccnfirmed  the  apparent  to:cicity  of  chlorides  o 

Proposed  Coxirse  of  Projects  VJork  has  '■oe&n.  halted  pending  the  recruifenent 

of  a  scientist  to  tai<e  over  the  projecto 
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J  Jerald  Go,  and  Olaf  Mickelseno  Effect  of  potassium^  sodiura  or 
calcifflfi  oa  the  ijrowt.h  of  young  rabbits  fed  purified  aiets  contajjiiiig 
different  levels  of  fat  -^id  proteiuo     J«  Mutrition  $2%     591  (IS'SU)o 

'17c.  LIST  libriC-lS  .LiJ    i  JA/JDS  TO  PiHSOroiEL  fffiLATLTS  TC  TIII3  l.t  JiiGf^UlL!OlIaD.W 
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Project  Desaription  Sheet 
''lo     Mational__Ia8tita.t©  of  Artlglti^  mxd  MetaboliQ  Diseases 

iNSTrruTE" 

2o     Biocheinistry  and  Hutritioa    3o     BiQchemistiy  and  Physiology  of  Nutrition 
LABORATOai  SECTION 

ho     Bethesda  5o    gAm°6m>j.2 


^mSmT  TITLE 

7"     Dr°  Q°  Mickelsm 
PRIHCIPALTHVEST] 

8  =     Saiauel  Mo  Takahashi 
OTIffiR  lOTESTIGATORS 

9<.     PROJECT  DESCRIPTION 

Objectivess     To  detes^ine  the  bioch@a3.cal  and  pl:]^siol0gical  alterations  that 
___»«=„=.      ggjj^y  ^  animsis  during  the  developmeiit  of  obeei'^'"  aiid  th©  gubse-- 
quent  loss  of  weight  by  obese  animals o 

Methods  ^ployed?     The  rats  sr©  fed  a  high  fat  (60=63^)  diet  on  which  th^' 

attain  a  xfsight  that  is  approximately  'feice  that  of  stock 
controls  o     At  teiMinstion  of  experiment  smiiaals  ar©  kiLleds  organs 
x>yeighed  and  examined  for  gross  pathology j,  carcass  analyzed  for 
protein^,  fatj  moisture^  and  asho     Eats  reaching  a  weight  of  approx"= 
imately  one  kgo  ha¥©  been  put  on  a  vsristy  of  reducing  regimens <>     As 
this  phase  of  study  is  completed  rats  will  be  killed  and  treated  as 
abovso     Obese  rats  and  normal  i^eight  controls  ha^'^e  been  escposed  to 
sinralated  high  altitudes  in  order  to  stady  the  affect  of  this  stress  on 
th®  physiological  response  of  the  obes©  rats=. 

Major  Findings;     The  percentage  of  fat  in  the  body  ©f  the  rat  raised  on  a  fr3s= 
f  eed3.ng  ragmen  is  directly  rslatsd  to  the  bocfy  weight o     The 
fat  content  isaereases  fros  appro:^imatel5i'  12^  for  300  go  rats  to  60^ 
for  12C0  go  ratSo     Thsse  values  ar©  for  rats  that  ware  in  weight 
equilibrium  at  tha  time  of  autopsy o 

There  are  suggestions  from  our  earlier  nork  that  when  wemUlng 
rats  are  put  on  the  high  fat  diet  th^  attain  a  higher  final  weight 
than  when  adult  rats  are  started  on  the  same  dieto     Controlled  studies 
ar'e  uridsr  way  -srhich  so  far  confirm  that  ©bservationo 

Reduction  in  body  waight  of  obese  rats  was  achieved  by  feeding 
restricted  amoimts  of  the  high  fat  ration  or  unlimited  ajuounts  of  a 
eoasmercial  stock  dieto     Tha  x€ eights  attsiiied  at  th©  end  of  tSa©  reduC'= 
tion  regime  ifer®  th®  same  as  'Uiose  of  noMjal  adult  ratSo 


'GJ^J/J-/^ 


9o  PRQJBGT  DESGRIPTIQM  °  ContiBned 

Bfposure  of  the  obese  rats  to  simulate  high  altitude  indicated 
tJaat  they  could  not  tolerate  the  low  atsaospherie  pressiare  as  ws^l  as 
normal  i^jeight  rats  (f-sork  done  with  Bra  Altland). 

When  different  strains  of  rats  ars  stsxted  on  the  high  fat 
diet  the  maximum  weight  attained  varies  mth  the  strain o  At  the  end 
of  2$  weeks  on  the  Mgh  fat  dietj  the  NIH  "black  strain  averaged  356  goj,  i 
ths  Sprague=Datjleyj  ii6l!.  go„   and  the  Osborae^Mendelj,  666  go 

The  pathological  work  done  on  the  obsse  rats  by  Dro  Sokoloff 
shows  degaier.ation  of  the  P'^cells   in  the  anterior  pituitary  and  osteo= 
arthritic  lesions  in  the  'bones o  The  kidn^s  of  many  of  the  obese 
rats  ar®  2  to  3  tiiaes  the  normal  sizei  they  show  extansii's  hamorrhagi--;; 
areso  with  pitted  cortex  and  albumin  plugs  in  the  bladder o  The  testes 
;  and  seniinal  iresisles  are  small  with  signs  of  interstitial  tissu,e  degen^ 

eratioas  fhe  li^er  is  enlarged  both  on  an  absolute  and  on  a  propor^ 
tionate  basisj  in  many  eases  the  livers  are  fattjo  The  adrenals  ar© 
slightly  enlarged. 

Signifieance  to  IgAfffi  Research s  Obesity  is  listed  as  one  of  the  major  health 

problems  today*  The  development  of  a  means  of 
producing  obesity  in  scperimental  animals  entirely  hj  dietary  means 
will  permit  the  stiady  of  obesity  in  animals  tmcomplicated  hy  other 
physiological  changes o  The  priraary  aaphasis  of  tliis  work  will  be  on 
the  changes  that  result  from  a  redaction  in  body  neighto 

Proposed  Course  of  Projects  Obese  rats  will  be  carried  on  the  redacing  regiaen 

until  they  have  attained  the  weight  of  normal  adults o 
They  will  then  he   studied  to  see  if  their  physiological  and  metabolic 
functions  are  the  same  as  those  in  aaiisials  'that  were  never  obesco 
These  studies  mil  include  blood  pressure  meaaaresisntss  body  coiaposi^ 
tion^  reproductive  capaeityj  incidence  of  diseassj,  longevity^  stco 
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BUDGET  BATAs 


ESTimTH) 
ESPEMHTUHES 

BimGETEK  POSITIOIS 

EMi  YEARS               !     FATIfflT        i 

PROF  rmum 

TOTAL 

PROF 

OTHEfi 

TOTAL  1         mis           1 

FY  1955 

19,600 

2/3    3  1/3 

k 

1/3 

3  1/3 

3  2/3                         \ 

FY  1956 

23^600               2/3        i^ 

l|2/3 

1/3 

k 

lil/3i                         1 

/    / 
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lT<r~~WMf£TFT  AM  G00PH?IT]:HG  UMITS  of  the  public  health  SmVICEj  OR  OfHSl  ORfiAHI= 
ZATIOHSj  PRO¥IDIKG  FUKDS;,  FACILITIES^  OR  PERSOMNEL  FOR  W.IS  PROJECT  HI  MTMR 
1955  or  1956g     IF  CQQFmATim  WM.T  IS  WITHIN  MIH  IS3IGATB  SSEIAL  IIQ(S} 

Laboratory  of  Physical  Biology 5,  ^lAlfD" $2129^31 

Laborator/  of  Patlnolo^  and  Histochsriistryj  NIAi'f)=  62123-=69 


IF  THIS  PROJECT  RESE^SBLES 
W  THE  PUBLIC  HffiLTH  SEEYICE 
FUI©S)»   IDMTIFI  SUCH  RESEARCH 


Sj   OR  FAIi&ILELS  RESEARCH  BONE  ELS&JEJStE 
IKEECHANGE  OF  PSiSOffiOL^,  FACILITIES-  OR 
(BI  SHIIAL  NOo(S)  IF  WITR33  NIH) 
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TSTLISTroHJCAflOKS  OBfEE  TEM!  ABSIMCTS  FROM  THIS  PRO  J  EST  DUEING  CALEID^IR  IE.m 


Mickelsen^  Oo     Th©  addition  of  specific  natrients  to  foodSo     Public  Health 
Health  Raports  69?   275,  195U. 

Casterj  ¥o  Ooj  0=  Mickelsen^  and  Ao  Reyso     Th®  deteriaination  of  pyramiri;. 

Jc  Labo  and  Clin,  Medo  h3t  hS? s  195h' 


H»  L»5  Ao  Hensehel^  Oo  Mickd.senj  and  A»  Kcn^s.     Sorae  sffects  of  acuts 
starvation  witfo  hard  %jork  on  bodj^-  i-jeightj  body  fluids  ^  and  jrietabolisis» 
UoSeAoFo  School  of  Aviation  Msdicine^  Randolph  Field  Pro  jo  MOo   21=32-=COlii, 
Report  Noo  03  195ii» 

Caster  J,  W.  Ooj  and  Oo  Mickelsen*     Factors  influencing  the  jeast  fermentation 
laethods  for  thiamne  and  pyi'amno     Jc  Ag^o  and  Food  Cherao  2s  10733  195iio 


LIST  HOHORS  AHD  AWARDS  TO  PMSOI-KEL  RELATBS3  TO  THIS  PR0JE3T  DUSIKG  GALMDi^. 
YEAR  19^3 
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Isolation  of  Factor  3  Against  Dietagy  Meoz'otic  LiiregDegeneratjon 


PROJECT  TITLE 


Ka  Schtfars 

PSIMCIPiil  IWW-STIGATOR 


OTHER  IKfESTIGATORS 


PROJECT  DSSCRIPTIOK 

Objectives;  A  new  factor^  designated  Factor  3s  ''•^s.s  shmn  pr©^.ously  to  prsirsnt 
dietary  neci'otio  livar  degeneratdorie     Factor  3  appears  to  be  a  rsH 
•Fitainina     The  aim  of  ths  project  is  'fco  isolate  this  ne^f,  principle 
in  order  to  identify  it  cheidcally  and  to  malce  it  available  for 
clinical  aid  nutritional  st'adiesa 

ylojQdt    A  fractionation  proeeduTs  is  worked  out  step  by  step  and  is 
"constantly  and  sticcessively  developed  farther  ^  which  allows  the  concentration 
of  Factor  3  from  varioiis  natra?al  source  materialSo.     Processes  sueh  as 
fractionated  absorption  and  elution^  cteomatograpby^   solvent  extraction- 
and  precipitation  mth  various  agents^  are  ^pliede     Special^  net-7  tsshniqu.es 
are  developed^  which  are  particiilarly  suitable  for  the  purification  of  ow? 
unidentified  substances 

All  fractions  and  also  nisierous  other  natisral  products  and  chsmcal  substances 
are  tested  in  tha  prophylactic  animal  assay  for  activity  in  preventing  dietary 
livsr  necrosiso    Testing  opsrations  are  performed,,  using  routinely  250  new  a 
animals  weekly»    Weanling  rats  of  the  inbred  Fisher  strain  are  used. 


lo  Screening  natural  soui*C8 
have  been  tested  to  date. 


Is  for  Factor  3^  forty  different  yeast  sanplee 
Bre'fc'er^s  yeast  ssfaples  are  good  sourcesi 


"priiaars^  grown"  jeasts  aid  Baker's  ^asts  are  ineffectivoo     Various  dietarj 
amterials  from  Guatemala  are  being  assayed» 

2o  The  purification  process  worlcad  oirb  for  Factor  3  (12  steps)  permits  x'outiBe 
production  of  Kg  quantities  of  highly  active  material  (53000  miits  per  g)^ 
This  constitittes  a  26000  fold  purdficationo     Pilot  Plant  operatioiis  have 
bsen  reorganized^  increasing  the  output  of  crude  Factor  3  concentrates  xxp 
to  twenty-five  times,     Ths  laboratory  prooess  has  been  adjusted  to  the  nex-j,, 
improved  raw  productj  sd  that  now  larger  quaintitiss  of  highJ.y  purified 
Factor  3  become  available »     ES:"om  sueh  fractions ^  a  nmiiber  of  crystalHne 
by-products  have  been  isolated. 

3»  A  short^-teMa  assay  for  Factor  3  has  been  devaloped  using  the  Warburg 

technique  measuring  oscygen  consumption  of  liver  slices  after  stoEiach  tubing 
of  S^C'bor  3o     This  is  used  routinely  now  for  testing  5'actor  3  aetivi-^ 
td-thin  18  hotarSo 

Significance  to  EIAW  Researchg     Factor  3  appears  to  be  a  naw  -vatajimio     As  sisfej, 
it  Mill  hava  an  important  z'ole  in  int^'insdiary  r;ietabo2i.sa  Sind  probably 
afford  new  ways  and  means  to  treat  <^seases  which  hitherto  were  incurable^ 
particularly  fatal  diseases  of  ths  liv©r» 

Proposed  Course  of  Project g     Ths  fractionation  of  highly  concentrated  Factor  3 
fractions'  "has  to  6e~carrled  out  further  until^  finally^  the  substance  can 
be  obtained  in  sufficient  quantities  in  crystalline  forma     Subsequently^ 
its  chsmical  identity  has  to  be  establit^ed  sid  ways  of  synthesis  or  large- 
scale  preparation  have  to  be  de'^eloped* 
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TOT/Ji 
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1  W2. 

4 

3'  2/3 

1  2/3 

3  2/3        5  1/3 
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2a     Laboratos^^of  BiocheBiistry  and  IMsrition 


IKSTITUH5  MBOPulTORI  OR  BRAHCH 

BioGhgniistry  aid  Pliysiology  of  fetrdtlon    l^o 


Studies  on  tha  Teimnal  Phase  of  Distary  Hesgotic  LLver  Degeneratioa 
PROJECT  TITLE 

Wo  Herts  °>  Giiest  ,_  , 

PRINCIPAL  IN^JESTIGATOR 


OTIEII  lOTESTIGATORS 

PROJECT  DESCRIPTION 

Objectives s     Ao  To  dstsimne  Uie  causes  and  the  nature  of  events  leading  to  death 


f^oB  dietary  necrotic  li-«''er  degsns  ration  in  ratSo 

Bo  To  assay  different  substances^  espeeial2.y  ifitaiiin  E  aid  Factor  3 
as  to  tli©lr  therapei^tio  properties  in  the  terirdJiaJ,  phase  of  6xebs.zy 
necrotic  liirar  degeneration <, 

^,oy@ds     Rats  dying  Siixm  liver  necrosis  wei-s  observed^  r©.spiration5  heart 
Seat^  temperature^  refles&ss^  blood  gliieoss^  appearanoe  of  the  livar  mil  of 
the  abdomnal  blood  vessels  were  studiedo     The  response  of  blood  gluooes  to 
intravenously  and  perora3.1y  injectad  glucose  I'jas  measured  in  sick  and  rAorjrsal 
aiiiffialSo     Blood  glucose  cons entrat ions  in  the  portal  vein  of  aortal  aid  dying 
animals  ware  studiedo 

iknimals  d|li!g  frcsn  necrotac  l3.v©r  disease  were  givsn  different  troatjaents 
and  the  effect  upon  sur'vtlvaL  time  aid  physiologic^,  functions  were  obssnrgdo 

joT  Bindings g     The  iHEiediats  causes  leading  to  death  from  dietary  necrotio  liver 


'd.Qgens'ation  are  seves^e  hypoglyeesiia  and  vascular  shoeka  '  Hypoglycema 
develops  a  few  hours  before  deaths     It  is  due  to  a  defect  in  intestinal 
absorption  since  stomach  sid  intestines  ar®  fell  of  diet  in  dying  animals 
aad  a. nee  glucose  ca,  sappearanee  from  the  blood  is  niush  slower  than  in  nossialse 
Portal  blood  glucose  concentrations  in  such  saimals  are  consistently  nsar  zero^ 
even  after  oral  admnistration  of  glucose « 


lAL"  N0= 

The  fsLliare  of  gliicose  absorption  can  bs  favorably  influenced  by  intra- 
peritoneal injection  of  large  ssioimts  of  isotonio  Ma  CI  solufaions     Glucoss 
then  appears  in  tl&  blood.,  ths  syriiptoins  of  bgpoglyoa'aia  dis^pear  and  the 
animals  survive  for  an  average  of  1?  hours « 

SigniJlcance  to  MUkMD  Research g 

Knowledge  of  th©  nature  of  &e  teraiinal  phas©  of  dietaxy  m  erotic  liver 
degenei'^ation  is  important  because  -'dxevB  seems  to  exist  a  certain  relation™ 
ship  betefeen  the  symptoms  of  this  disease  and  liver  diseases  in  the 
hi!Bnan»     It  is  hoped  l&at  new  methods  osa  be  developed  for  the  treatment 
of  the  terminal  phasa  of  huiaan  liver  injuries  for  ttxich^  up-to-date,  no 
reasonable  ways  of  trsatmsnt  e^cisto 

Proposed  Course  of  Projects     The  effect  of  vitanin  E  and  Bkctor  3  on  earbol^drats 
balainee  ia  sick  ssiiBials  mil  be  studied  furtlero 

The  rol®  of  vascular  disturbances  in  ths  developmsnt  of  dietary  necr-otic 
liver  degeneration  mil  be  ir-ore  elos©3y  investigated^  sspecially  those  of 
the  portal  system  snd  of  tte  cii'eulation  in  the  livero 

Therapeutic  attempts  xdll  be  continued  with  purilled  Factor  3° 


llAL'  HO, 

The  failure  of  glu.cose  afcsozption  can  bs  favorably  iiifluenced  bji'  intr-a°> 
peri'toneal  injsction  of  large  arr-oTints  of  isotonic  Ha  CI  aolxifcione     Glucose 
thsD.  appears  in  tl'B  bloody  the  syriptoms  of  b2?poglyc©raia  dis^pear  Kid  ohe 
asdjiials  s-ar'Tivs  for  an  average  of  1?  hours o 

Significance  to  NI&MD  Research? 

Knowledge  of  the  nature  of  -^e  terminal  phase  of  dietary  mcrotio  liirer 
degeneration  is  inqsortait  because  -aiQrQ  seeras  to  eidst  a  certain  relation- 
ship betefesn  the  symptoms  of  this  disease  and  livsr  diseases  in  the 
human*     It  is  hoped  -feat  nsw  methods  can  b®  developed  for  the  treatment 
of  the  tenninaL  phase  of  human  liver  injuries  for  i-faich^  up^-to^datej  no 
reasonable  ways  of  treatment  ejcisto 

Proposed  Course  of  Projects     The  effect  of  vitaain  E  and  I^ctcr   3  on  carbohydrate 


balance  in  sick  animals  mil  bs  studied  furtter« 

The  role  of  "irasGular  <^sturbanc©s  in  the  dsvelopinsnt  of  dietary  necr-otic 
liver  degeneration  x-d.ll  be  more  elose3y  investigated^  especially  those  of 
the  port^  system  sid  of  the  circulation  in  the  liver «. 

Therapeutic  attempts  i^dJJ.  be  continued  x<rith  purified  Factor  3o 
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The  Metabolic  lesions  of  Dletsgy  Mesrotic  Li¥@r  Degeneration 
PROJECT  TITIE 


S»  So  Chernisk      

PRINCIPAL  IITOESflGATORS 


OTHER  IIWSSTIGATORS 


PROJECT  DESCRIPTION  =>  Metabolic  Lesions  ia  Dietary  Mscrotie  Liver  Dsgeneration 
Ob,jectiv8Ss     The  objestiv-®  of  this  project  is  to  dst-eiiariine  ths  sequence  of  F-stiibo 


o-^r^'hoi-i '=• 


oh-anges  tliat  precede  and  give  rise  to  die-bary  necrotic  liver 
degensratioKo 

Egjploygdg    The  metabolism  of  tissue^  roainly  of  HveVg  of  rats  ^dth  dietary 

BecrotiG  liver  degesisration  is  assessed  by  means  of  Marbxirg  re  spirometer 
studies  on  slices^  hoiijogenates  or  suibGellular  cojnponents  vnder  conditions 
designed  to  measure  the  intactaess  of  various  ensyme  sjstesWo    Approp3:aats 
cbsmical  pi'oeedures  (coerissyiue  detexjsinations^  etcs).  are  enrployed  to  e3rf-«e;ad 
ttese  observations  to  ^pec3.fic  ensyineso 

Major  Slndingss     Xxi  contrast  to  the  stable  in  vitro  respiration  of  normal  15.Ter^5 

o25yg®n  consiMption  of  livers  froia  rats  fed  the  necrogsnic  dist  cteclins  aftsr 
a  short  period  of  incubation.^     Oiily  liver  shoHS  tliis  respirator^r  les2.ono     The 
ebfinge  in  matabolisi'a  is  observed  long  before  any  bistologioal  manifestation 
of  the  disease  appears e     It  is  readily  reversed  by  the  short=>teriii  adrainistra-- 
tion  to  the  aniiiil  of  vitamin  E  or  Factor  3e     Horaogenates  of  deficient  13,v8r£j 
fortified  t-iitli  adenine  nucleotides  (BPN  and  ATP)  respire  in  tlie  normal  fashioi 
Coens^me  concentration  studies  have  not  provided  clues  as  to  tiie  site  of  the 
lesion,     Go®nzjm.e  A^  wIiilB  low  in  deficient  livers-,  does  not  correlate  mMi 
necrosis  or  rssoiratory  decline » 


SignificaRQe  to  MIAI'ffi  ResearGhs     Almost  nothing  is  n»j  toot'jn  of  tiie  sequeace  of 

'biochejfiieai  event's '  leading  to  cslliilar  death  in  liver  diseases o     These 

studies  delisieating  metabolic  changes  may  reveal  the  weak  point  in  cslltilar 
metabolism  aid  suggest  their-apeutic  procsdares*     BYsrtherj   since  dietaiy 
necrotic  liver  degenerafeon  is  prevented  by  latamln  E^  cystine  or  Factos"  3^ 
an  opportimity  is  offered  to  study  the  par-'d.cipa.tion  of  these  substar.ces 
in  liver  metabolism. 

Proposed  CoursQ  of  Projeots     Ti®  finding  tliat  metabolisn  is  defective  in  ths 

slice  but  noiraa'l  in  the  homogenate  suggests  tMt  the  procedures  smployed . 
in  maintaining  the  concentration  of  adenine  nucleotides  laay  he  involvedo 
During  ths  next  jQsr  \m  shall  eoncentrat©  on  tlB-se  poorly  laMerstood 
mechanisms o    A  study  of  oxidati\''e  phosphorylation  by  mitochondria  prepared 
from  deficient  and  protected  livers  has  b©en  initiated..     The  studies  on 
the  psrt5.cipation  and  localization  of  vitamin  E  and  Pacfeor  3  i^^^  cellular 
metabolism  mil  continu®o 
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Objectives  To  study  the  influence  of  the  central  nervous  system  on  raetab^ 
olis.'ti  using  dogs  with  neurosurgical  lesions o 

Methods  Employed s  Dogs  are  used  for  this  st.udyo  Using  aseptic  ope:-"' """":""- 
technique  transections  are  made  at  tyie  i-oidurai.'' 
and  at  various  levels  of  the  spinal  cordo  The  animals  a^c  i,.*j.iiC.= 
ained  at  a  constant  intake  before  and  after  operation.  DeterrnJii" 
ations  of  nitro^en^  sodium^  and  potassiuiu  oalances.,  ijlucose  tol9r= 
ance  and  insulin  sensitivity  are  raadeo  The  study  is  carried  on 
for  3  weeks  oefore  operation  and  as  long  as  the  animal  survives 
postoporativelya  which  varies  from  one  week  up  to  several  laonthSo 

Major  Findings g  Fallowing  transection  at  the  mid -rain  level  all  of  the  dogs 
showed  a  decreased  glucose  tolerancoj,  a  urinary  retention 
of  sodium^  and  increased  urinary  lixcretion  of  potassium^  and  a 
marked  creatinuriSo  These  chan._;es  lasted  for  a  period  of  1  to  k 
xfeekSc,  except  for  the  sodium  retention j  which  disappeared  after  on© 
weeko  The  creatinine  excretion  usually  fell  25  to  50  percent  on 
the  Jay  of  operation  and  remained  at  that  low  levels  In  some  of 
the  animals  there  was  a  ne^^ativs  nitrojen  oalance  whicli  lasted 
a. out  3  weeks o  The  fasting  blood  levels  of  creatinine ^  nonprotein 
nitrojenj  sodiun  and  potassiujn  renaincd  consistently  nor.'s'ial  throuj,h= 
out  the  postoperative  periods  The  stress  of  operation  ajid  the  diS"= 
turbed  horincne  pattern  were  not  associated  with  any  Increased 
adrenal  hormone  in  the  urine o 


i'ransect-ion  of  the  spinal  cord  between  Go6  and  'f.3  was 
follo--Jcd  oj  a  negative  nitrogen  balance ^  creatinurlas  sodium 
retention^  and  increaseJ.  excretion  of  potassiano  These  cliaiitias 
persisted  for  about  3  weeks  postoperat-iveljo  The  creatjaiine 
excretion  remained  at  the  noriiiai  level  for  about  2  weelcs  post- 
operatively and  then  gradually  decreasoi  -is  muscle  wasting  in 
the  lower  trun!c  and  exti-eraifcies  'jecame  apparento  The  glucose 
tolerance  was  significantly  increasedo  Adrenal  hormone  cxcrctioa 
in  the  urine  was  increased  only  on  the  day  of  the  transeciions| 
ot--henri.se  it  rcirtained  at  the  normal  level.  It  was  not  increased 
following  severely  stressful  surgery,  such  as  laparatoray  without 
anesthetic^  or  he;nidecortic3.tiono 

Significance  to  IaI;\I-lD  x'esearchs  This  is  funda;nental  resear-ch  underlying  the 

problem  of  psychosomatic  medicine  and  many 
other  probie/ns  of  clinical  medicine «  This  is  the  first  study 
reported  in  :.iedical  literature  as  far  a3  c.i  be  determinedo 

Proposed  Course  of  Project;  This  project  is  being  ar-iplified  by  three  nexf 

projects s 

(1)  fhe  influence  of  the  central  nervous  systein  on  creatine 

and  creatinine  raetaoolisi.i  as  .ised  on  transcc  tdons  of  r:iidjraiii 
an.i  spinal  cord  in  dogSo 

(2)  The  influence  of  the  central  nervous  system  on  endocrine 
activity 3  and  sp-cifically  on  the  adrenal  cortex  and  medullao 

(3)  The  influence  of  the  central  nervous  systeia  on  cardiovascu3.sa" 
renal  function o 
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PROJECT  DiiSCRIPTIOM 

Objectives g     The  objective  of  this  project,  is  to  further  investigate  the  pbysi- 
ologr  of  ACfH  with  respect  to  the  neurohumor'al  factors  governing 
ACTH  secretion  and  the  eff s-cts  of  prolongsd  ACTH  stimiilation  upan  ths 
orgsnisffi. 

Methods  Bnployeds     Transplantable  ACTK-^producing  iajitiors  have  been  used  as  a 
source  of  endogenous  AGTH  in  MF-1  miceo     Th®  course  of 
developnent  of  tuKor^indaeed  hyperadrenal  corticisra  has  bsei  f  ollot^jc-d 
by  studies  of  water^  sodirnisj  potassiisaj  nitrogen  balances^  urxna.vj 
creatine  and  creatin^Jie  excretion^  blood  glucose^  circulating  leuco^ 
OyteSj  and  estrus  cycling » 

Major  Findings s     B^  th®  methods  described  hyperadrenal  corticigm  may  b@  produced 
in  the  mouseo     This  is  characterised  by  hypertrophy  of  the  a 
adrenal  glands j  obesity j,  susceptibility  to  infection^  profcmid  l^nnpho^' 
penia^  interruption  of  estru,3  cyelingj  mar^Ked  increase  in  water  turn- 
c'/eTs  moderat©  inoreas©  in  the  excretion  of  sodi-um;,  potassiu%  nitrogen^, 
creatine  and  creatinine. 

Significance  to  MIAMD  Research g     Pre'ylously  only  ACTH  derived  froni  otfe^  species 

could  be  administered  to  laice  to  produce  hyper- 
functioning adrenal  cortices o     The  interpretation  of  the  results  of 
such  studies  were  necessarily  complicated  by  questions  of  species  di-f- 
ferenoes  and  the  possible  development  of  iraa'ane  antibodies  c  The  avail- 
ability of  the  ACTH^producing  teiiaor-bearing  iao\?.®e  has  now  raad©  it 
possible  to  study  the  effects  of  contirjuous  endogenous  ACTH  stiraulatioi-i 
under  laboratory  conditions  mthout  th©  complication  of  antihoriEon© 
formation o 


The  accessibility  of  the  tyjuor  for  local  injectdon^  removal jj 
biops/s  transplantation  should  provide  gx-eater  experimental  flex- 
ibility than  is  px-ovided  by  tha  normal  pitiif      -ind  vrhich  is 
located  TO.thin  the  skuilo 

The  results  of  these  studiss  may  add  to  the  understandajag 
of  Gushing "s  Disease  liAich  is  the  hmian  countex'part  to  experimsn- 
tal  hyj^eradrenal  eorticisiKo 

Proposed  Course  of  Projeets  liivestigation  of  neurohui-ioral  seci-etox^''  zn.echaji'-- 

~~""°" isms  will  include  studies  of  the  effects  of 

int.ratttmor  implantation  of  icnovKi  chemical  mediators  of  AGTH  secraticv: 
upon  adrenal  cortical  fixnctiono  The  relationship  of  the  centrsl 
nervous  system  to  pituitary  secretion  will  be  investigated  in  mice" 
vearin^i  tumors  in  the  region  of  the  hypothalamus  ^  etCo  Also  planned 
is  a  study  of  the  effects  of  varying  durations  of  endogenous  AGTH 
stlmu3.ation  upon  the  histology  and  chemcal.  corapositioji  of  the 
adrenal  glands© 
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9o  PROJECT  DESCRIPriON 

Objectives g  To  isolate  the  anterior  pituitary  horaones  (thjrrot.rophinf,  ACTHp 
groirt.h  hormone^  gonadotrophinSx,  and  prolactin)  and  to  deterniine 
their  cheiaical  corapositioa..  To  compare  purified  hormones  isolated 
from  pituitary  glands  with  those  isolated  from  transplantable  iii.o'ase 
pituitary  tx3iHorSo 

Methods  Employed g  Extraees  are  made  of  pituitary  glands  and  of  mouse  pituitary 
tui.iorsp  These  extracts  are  fractidnated  and  studied  by 
salt  fractionation^  vSolvent  fractionation^  isoelectric  precipitationj. 
preparative  electrophoresis j  chromatography  and  counter current  dis« 
tributiono  Identification  and  -^uantitatiire  estin'sation  of  the  ai.aino 
acid  constitution  of  purified  fractions  are  .-nade  by  paper  chromato£;r'a= 
phy  after  hydrolysis  xgith  or  without  formation  of  suitable  derivatives 
The  potency  of  all  fractions  must  be  determned  by  bioassay  using 
iodine  depletion  in  the  chick  thyroid  for  thjrrotrophinj  bioasssy 
using  iodine  depletion  of  the  adrenal  of  the  rat  for  adrenocortj-co- 
trophini  eorpsac  weight  increase  in'  pigeons  for  prolactini  semxE«l 
•^asicle  weight  increase  in  rat  for  luteinizing  hormonei  uterine  and 
ovarian  weight  increase  in  rat  for  follicle  stiraulating  hormone 
and  body  weight  incx'ease  in  the  rat  for  grovrth  horinonao 

Major  Findings s  The  thyrotrophic  hormone  has  been  studied  chiefly  to  datSo 
A  reliable  method  has  been  evolved  for  the  bioassay  of 
thyrotrophin  tjsing  the  one  day  old  chicko  It  has  been  found  that 
fasting  of  the  animals  during  the  entire  period  of  the  test  and  also 
the  presence  of  a  high  level  of  iodine  in  the  fcligfroid  are  necessai'y 
conditions  for  a  satisfactory  assayo 


Preli;:iinar/  results  oa  fract.ionatdoa  of  thyrotrophin  have  been 
obtained.  Mouse  pituitary  tui.iors  were  found  to  contain  appro:d.!riatel;v 
five  tines  as  much  thyrotrophin  per  unit  weight  as  Uie  pituitary 
glands  of  sheep,  cattle ^  or  hogSo 

Thers  is  some  evidence  that  a  method  for  bioassay  of  adreno" 
corticotrophin  usin^i  normal  rats  instead  of  hypophysectoraized  rats 
may  prove  reliableo 

Significance  to  IIIAIID  Research^  The   raechanisn  of  action  of  the  pituitary/- 

~   hormones  is  not^  as  yet^  uiiderstoodo  Pro- 
gress in  this  field  depends  upon  an.   increased  understanding  of  the 
cheniistry  of  the  hormones  o  To  accopmlish  this  end^  it  is  necessary 
to  isolate  in  a  cheridcally  pure  state  and  to  characterise  these 
hormones «  It  is  known  that  the  pituitary  secretes  six  hormones 
and  it  is  inportant  to  determine  xiiiether  others  aJ.so  e:d.sto 

Proposed  course  of  projects  The  rate  of  proi^?ess  in  the  isolation  of  the 

hormones  is  directly  related  to  the  availabi™ 
liiy  of  satisfactory  i?.ethods  of  bioassayo  Considerable  effort 
must  be  continuously  expended  to  nHlntain  and  ievelop  more  accurate, 
sevsitivej  rapid  and  specific  methods  of  bioassayo  The  methods 
of  identifying  amino  acid  constitution  developed  in  studies  on  the 
sti-ucture  of  insulin  and  subsequently  applied  to  studies  on  oxytocii?., 
vasopressin  and  adrenocorticotrophin  mil  be  applied  to  thyrotrophin 
and  i^rowt-h  hormone  o  Search  for  additional  pituitary  hormones  Hill 
be  maintained 
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>o     PROJECT  ^^_g?IPTIQM 

Lyqs?  Til®  obJ@cti¥3  of  this  project  is  to  de-vis©  a  Ksthod  for  the  assaj 
of  adrmt©  amounts  of  insuHn  wMch  would  be  applicable  for  tb® 
assay  of  insulin,  in  bloodo 

Methods  EraplovBdg  The  alloi^a  diabetic  liypophysectOEjised  mov.B@  is  useclo  Th© 
fall  in  blood  sugaa'  in  response  to  an  intravsiious  injee° 
tion  of  insulin  is  used  as  the  measurement  of  responsec  Th® 
technical  difficulties  of  collecting  blood  sarnplss  in  the  presence 
of  -vasoconstriction  due  to  an  intra-^nous  injection  of  ssrum^  and 
of  deteiid.ning  blood  s^agar  using  amounts  of  blood  as  la*  as  OiOl  rslo 
are  some  of  th®  problems  -E-yhich  arise  in  developing  a  successful 
assay 


Major  Findir^sg  Amounts  of  insulin  as  lotr  as  100  raicrounits  can  be  detected;,' 
(1  laierounit  is  one  inilliontli  of  a  unit  or  3o6  x  ICr^  Kg- 
insulin©)  Gonsid©rabl©  gslns  have  been  mside  in  en  ©ffort  to  bring 
th©  laM)da  vaiuQ  for  the  assay  into  a  satisfactory  rangec,  but  mors 
work  is  still  nsedsdo 

Significance  to  HIAM)  Research^  A  satisfactory  method  fo?  th©  assay  of 

insiilin  in  blood  would  prove  a  usef-ul  tool 
in  the  study  of  problsms  in  carbohydrate  ins-fcabolisai  and  in  diabatsso 

Pr^osed  Course  of  Project s  To  tak©  steps  to  increase  the  sensiti-vity  and 

accuracy  ©f  the  riBthod  and  to  apply  the  final 
laethod  to  the  assay  of  insulin  in  ths  blood  of  patient So ' 
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So  The  ix3flb,encQ  of  the  central  nervous  system  on  creatine  and  creatinine 
laetaboli'isia  as  based  on  transections  of  inidbgain  sxA   spinal  cord  in  dc^s^ 
PROJECT  TITIE  ™"" " 

Jo    Dto  Kathrya  Khowlton 

JFEINCIPAL  HreSSTIGATOE 


Objectives  g  To  study  the  role  of  the  central  nervous  systsia  in  craat2.n©  aiid 
creatinine  metabolism  and  the  mechanisms  by  "ejaieh  its  effects 


Methods  Employed  g  Dogs  are  used  for  this  studjo  Using  aseptic  operativs 

technique  transections  are  made  at  th©  midbrain  le-^rel  and 
at  various  lemsls  of  th©  spinal  eordo  The  sniicals  are  isaintainsd 
at  a  constant  food  in'tak©  before  and  after  opsrationo  Dsterisinatic 
of  creatine  and  creatinine  in  urines  of  dogs  subjected  to  transect 
tion  of  th©  central  nenrous  system  at  midbrain  and  various  cord 
levalso  Analysis  of  urinary  constituents  for  W^^  content  after 
administration  to  such  dogs  of  glycine  and  craatijie  labeled  with 

Ifejor  FiMizigsg  Imaediately  after  BiLdbrain  transection^  sreatjjaine  excratior; 
usually  dropped  perESnently^  i?hil©  a  creatinuria  of  tmres 
lated  Bjagnitud©  was  seen  for  a  lindtad  tiM®  onljo    After  cerid.cal 
eord  transection  there  was  a  sissilar  craatinuriao  CrsatixxLn© 
excretion  did  not  changs  iraaedia-fesly^  but  gradually  declined  later 
to  a  stable  loi^sr  levelo 

Significance  to  NIAMD  Research g  Since  creatine  phosphate  occupies  a  place 

of  soDB  importance  in  intracellular  energy 
interchanges  of  the  juammalian  body^  and  since  se^'eral  hormones 
(oo  go  androgens^  estrogens^  adrenocortical  steroids  with  their 
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plttiitarj  colleagues)  are  loiam  to  affect  creatia8«=creatinin© 
®conasffg   f'urther  laiowledge  of  factors  and  xr^chamsms  of  the  systems 
involved  will  contribut®  basicallgr  to  obt  understanding  of  sista- 
bolic  disorderso 

Proposed  Course  of  Project g  The  excretion  of  #^  in  -urinary  creatine  and 

creatinine  after  feeding  gljcin©  labeled  with 
I^  will  be  foliated  in  dogs  subjeeted  to  midbrain  transection  to 
peradt  more  eoioplete  interpretation  of  th©  effects  of  midbrain 
daaiage  on  the  m8tabo3J.c  eoitrs©  of  these  substanceso  Also^  frcm 
til©  W^   content  of  other  ■urinary  nitrogenous  constituents^  infora^^ 
ation  should  be  gained  regarding  other  factors  in  the  effect  of 
the  central  nervous  system  on  nitrogen  metabolisaio 

Creatine-  labeled  with  H-^  in  the  glycine  lEoiety 
Hill  be  synthssised  and  fed^  in  order  to  label  body  craatine  be« 
for®  spinal  cord  transsctiono  Determination  of  the  M-^  content  of 
•arinary  creatine  and  creatiiiine  in  such  anisjals  shouM  rasu3.t  in 
direct  "kno!i?l®dge  of  the  sourc©  of  the  creatinuria  following  cord 
transsctiono  Abundance  of  l35  in  Bmsels  creatine  and  creatinine 
will  also  be  deteriiiinedo 

It  is  ■  also  anticipated  that  later  studies  of 
the  modification  of  creatine  metabolism  by  hormone  adininistrstion 
or  withdrawal  will  be  of  valuso 
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9o     PHQJECT  D33GRIPTI0M 

Objeetiyesg     To  study  the  eardiox-ascular-renal  fiiaotioaal.  alteratioas  iBcident 
to  raidbraiii  and  spinal  ccrd  transsctioii  with  ths  foi3=omn.g 
major  vie-^is  in  niiiids 

(1)  To  gain  insight  into  the  acute  and  chronic  effects  of  loss 
of  discreet  neural  influences  (cortical^  hjiPotJialsniic^  sxirl 
spinal)  of  cardiac  and  renal  function « 

(2)  To  imd.erst.nad  the  relationship  betx^een  renal  eleetroljte., 
and  water  excretion  arid  the  general  fluid  and  electrolyte 
balance  in  dogs  follo^^xing  r.'d.dDrain  and  spinal  cox'd  transeetiossc 

Methods  %     Dogs  az'e  used  and  obsenrations  niade  during  a  control^  operatiYa^ 
aD.d  po3t=op8rative  psriodo     The  dogs  are  maintained  on  a  riiiidly 
controllod  diet  asid  daily  " in ts?Jse ""output"  records  are^  kepto 
Throughout  each  ps.'iod  determinations  are  raade  of  arterial  pressur-s.^ 
renal  clearaaceSs  cardiac  output^  measurements  of  Yardous  fluid 
"spaces"  and  balance  studies  such  as  nitrogen^   sodiu:aj   -.-faterp  snd 
creatinine  balances     Folloi'jing  a  suitable  control  period  each  do..^ 
is  subjected  either  to  niidorain  or  spinal  cord  traasGCfcion«     Studies 
are  continued  during  th©  post-operative  period  for  a  lonij  as  is 
desraed  feasible »     After  this  period  a  complete  autopsy  is  perforasd 
xd.th  special  attention  being  directed  to  the  nauropathologyo 

Major  Findingsg     Our  studies  thus  far  are  prelii;iinary  in  diaracter  and  do 
not  per.'.iit  final  interpretationo     There  was  profound  re^ 
duction  in  renal  clearnace  of  para^amiaohippurate  and  of  creatinin® 
duriiiif  the  acute  post-=operative  periodo     Successive  studies  follovjing 
;pAdbrain  transection  showed  no  chronic  reduction  of  renal  clearances^ 


but.  rather  a  ^i^ii-iual  return  to  the  normal  renal  plasiaa  flow  and 
glor.isrular  filtration  ratso  Only  one  dog  has  been  completed  to  dats 
In  this  god  midbrain  transection  had  no  effect  on  ;riean  arterial 
pressure c 

Significance  to- ITIAI^)  Researchs  The  prolonged  survival  of  do^s  with  midbraJXi 

and  cervical  cord  transections  affords  one 
an  unusual  opportunity  to  study  the  role  of  the  central  nervous 
systsn  in  the  regulation  of  renal  and  cardiac  fun,ctionc  Exactly 
what  part  the  nervous  systera  plays  in  the  re^u3.ation  of  normal 
fluid  balance^  cardiac  output^  arterial  pressure  ani  general  renal 
fu:iction  is  not  know  at  the  present  timoo  These  studies  bear 
directly  on  our  desire  to  ujiderstand  clearly  the  raechanisia  of  patho= 
physiolo^iG  alterations  in  the  above  parameters  occurring  in  patient 
vTith  specific  nervous^  endocrine^  cardiac  and  renal  dysf imcfcioiio 

Proposed  'Sourse  of  projects  It.  is  intenedsito  study  a  series  of  dogs  vjith 

laldbrain  and  spinal  cord  transoctionp  the  acute 
and  chronic  alterations  in  renal  and  cardiac  function^  along  with 
changes  in  the  fluid  aid  ele&r-©lyt®  'balane©o.'  Specif icolly  \sq   plsE, 
to  study  changes  in  the  renal  clearance  of  sodium^  gloraerular 
filtration^  renal  plasma  fioi-j^  cardiac  output^  arterial  pressure^ 
extracellular  fluid  space  and  blood  volume  ^  along  v?ith  oalance 
studies  including  nitrot^en,  fluid  and  electrolyte  balances o 
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?o  PiiOJECT  DSSCRIPIION 

The  influence  of  the  central  ner¥ous  systera  on  endocrine  activitjj, 
as  based  on  transections  of  the  midbraaii  and  spinal  cordo 

Objectives^  To  develop  methods  adequate  for  the  routine  determinations  of 
adrenal  cortical  steroids  and  adrenal  risdullary  hormones  in 
the  blood  and  urine  of  dogSo  To  apply  these  methods  in  serial  arial^ 
yses  before  and  after  transections »' of  the  midbrain  and  spinal  cordo 

Methods  Employed  g  For  the  adrenal  steroids  in  olocd  plasmsj,  a  60%   ethaiolie 
_.,  ,  extract  Is  prepared  which  contains  00th  free  and  con=> 

jugated  steroidSo  "These  are  then  separated^  the  conjugates  hydrolyssd, 
and  assays  performed  on  the  combined  free  fractions o  The  corticoster- 
oid assay  .involves  a  micro .  detjsrminat  ion  of  17=-ketosteroids  after 
oxidation  irjith  chroriiic  acid^  and  ietermines  both  IT^hydroisy  corti= 
costeroids  and  IT^ketosteroidSs  Procedures  for  steroid  deternina= 
tions  on  god  urine  are  now  under  study.  Adrenalin  and  nor=adrenaiin 
will  be  ext.ractcd  from  urine  by  the  method  of  Goldenberg  et  alo^, 
separated  by  paper  chromatoi.raphyj  and  determined  separatelyc 
Bioassays  are  being  set  upj,  and  chemical  assays  ar 


Major  Findings?  The  results  obtained  since  July  1^  19$ks,   concern  tJie  state  of 


Project  Description  Sheet  Gontdnusd 

adrenal  steroids  iii  blood  plasma.,  In  human  plasma  aoout  half  has 
been  found  in  the  free  stats^,  about  oae  fifth  conjugated  as  glucuroa^' 
ides  J,  and  the  remainder  as  acid  h/drolyaaole  conjugates »  In  dog 
seru.;!  the  totals  were  lower j,  and  there  vjas  a  Si-naller  proportion  of 
free  steroids o 

Significance  to  illAi-ID  Researehg  The  e¥aluation  of  adrenal,  cortical  function 

in  dogs  (or  humans)  by  means  of  steroid  assays; 
when  only  small  alterations  are  eiroectedj,  requires  refined  raethodsA 
It  is  hoped  that  our  procedures  x-jili  reveal  variations  in  plasKia 
levels  folloi'jing  CNS  opex-ations.,  thus  reflecting  the  effects  on 
adrenal  cortical  function »  Parallel  analyses  of  adrenalin  and  nor- 
adrenalin  siiould  reflect  the  participation  of  the  adrenal  medullary 
hormones o 

Proposed  Course  of  the  Projeot;  It  is  planned  to  follow  the  total  plasma 

steroid  levels  ia  dogs  before  and  after  tras^- 
sections  of  the  midbrain  and  spinal  cordo  If  alterations  are 
found  J  it  mil  be  possible  to  extract  larger  volumes  of  plasma  and 
determine  which  fraction  has  been  affected.,  Chromatocraphic  an= 
alyses  of  adrenal  verous  blood  of  both  normal  and  operated  dogs 
are  also  planned^  in  a  further  effort  to  detect  alterations  in  ad=> 
renal  cortical  acl-ivitjo 


""■■■Ti-i -y-^- 

^^ialysls  of  NIH  Fro^qrara  ictivitieg 
Budget-  Data  Sheet 


Jri.t-ID  =  6211ii°22 


BUDGET  ACriVITXs 

RiS^MCH  ^ 

REVIii-i  &  APPROVAL  n 


■  TiBGn:iiC:\L  ASsisT.iiiCE   n 


13c 


IDEKTIFI  mi  GOOPE-RArra  rails  of  THS  public  IIjIALTH  S^iVICE^  OR  OTHSa  ORS-ABI-" 
2ATIONS5  PxTOVIDING  FffiTOSp  FACIIITIESj  OR  PEf?.30r3IEL  FOR  THIS  PRCJiCT  III  EITHER 
1955  or  ip56s      IF  COOPERATirO  UIJIT  IS  'ilTHEl  I-JIIi  INDICATE  S2RIAL  NO  (S) 

Walter  Ra©d  •■    ■-  -    .-.-■   ,        .    ■.-  ^  •       . 

Georgetotm  University 

Howard  University 

Foreign  Operations  Adrainistration  (fellow) 


iUo   IF  r.:IS  PROJECr  RESSMrJLESj   CO;.[P,LEMENTSg  OR  FARRALLiLS  fSsSARC}?  DOJE  ELSi-iHSSE.' 
IN  THS  PUBLIC  IiEilLTH  SERVICE  (VJITHOUT  IMrERCKJ-JGE  OF  PERSOJiIELp  FACILITIES  DR 
FUMDS)s,  ^IDEIITIFY  SUCH  RESEARCH?      (BY  SERI;1L  NO<,(S)   IF  ;-/ITHIN  KII-l) 


Nona 


iRoPoCo   -  3    ^  ^ 

[Ipecerabsr  195.U  Analysis  of  HIH  Program  .4c.t-i-ia.t.ies 

Honors  g  Awards  ^   and  Publicat:  -~A 

SERIAL  :IUI-1EER 


i6o  Lisr  PUiiLiCATicrjs  otheTkiazj  .UJsrRACrs  fho;;  rais  PROJacx  DuiiiiJG  c SSHdar" iibiui 


jl7o  LISr  HONOitS  Su   A.;'A.u)S' rO~PE5SO:iHSL  iGLAfli-ia   TO  THIS  FrtCJjilGr  JUilli^JQ  C.LL'illD/ 
Hon© 


oGo    -   1 

jjaoember  195h  AnsJ.yBls  of  NIK  Progx'sm  Activities      • 

Project  Descrwiption  Sheet 

lo     Hatioaal  lastitiite  of  Arthritis  and  Metabolio  Diseases 
INSTIltlTE 

2o     Biochemist-rg,'-  and  Mutaritioa    3"     Ensymes  and  Gellvilar  Biochsaistgy 
LABORATOEI  "     -    -    ■■•  SECtlOK 

^*     B©th@3da        - .       5o     NIA!€}°62Ug-23 

LOCATIOH  "  SERIAL  ME^SS 

60     The  enssnaatio  transf oziaation^of  carbohydrates  sad  fthsir  interniedia^y  sietabo3.ism 
f 


7o     Pro  Bo  Lo  Hogeokgg 

PRIHGIFAL  IfJVSSTIGATOE 

80    Miss  Fo  Zo  SiTiyrniotis 


9o     mOJHlT  DESCEIPTIOI 

Objectives s     T©  provide  f-urther  infornjation  on  the  nsw  pathxfay  of  carbohydrate 
"°""~°'™°°~'~~°      MSteboliSiS  in  order  to  define  the  role  ©f  iiiese  reactions  snd 
intermediates  3J1  the  cheraistiy  of  the  cello 

Methods  Employedg     With  ensymes  piirified  from,  suitable  sources  the  individu-al 
reactions  ar©  stJidisd  in  detail  and  rsaction  products  isol&'i 
and  identified o     These  products  are  th<m.  employed  as  substrates  for 
succeeding  steps » 

ss     TAb  tetrose  ester  iovsted  fr-oa  sedohsptulos©  T-phosphats  In  tb.s 
S^ansaldolass  rsaction  hJis  been  identified  ss  D/»e^~thsosis  • 
it-pbosphateo     This  is  the  first  tetrose  jjsplioated  In  carbG-l-^/-di''ate 
metabolism  =     This  ester  partieipatea  in  two  f-orTher  reactions j,  the 
products  of  which  have  been  identified  as  sedoboptiilos®  diphosphate 
and  fructose  6'=phosphat®  <,     Seioheptiilose  diphosphate  is  a  new  eeter 
whose  siain  function  appears  to  be  to  act  e3  a  reservoir  for  the  very 
lias  table  ©rythrose  estaro 


FUrtb.©?  studies  -s^ith  p\irified  transketolase  from  spinach  haT-s 
established  that  this  ensjme  will  react  '^tfe  ^-^-z^-l&lQse  S^phosphate 
as  x-^ell  as  with  ribulose  5"phosphateo     The  syXiilose  est®'  •^as  obteinec 
for  the  first  tiias  1:^  means  of  a  purified  kinase  from  Lact^sbaeillue 


Ari  identieal  series  of  reactions  in^olvjjig  transkatolass  and 
transsldalae®  has  be©o  shQ^«  to  aeeouat  for  psa-tos©  phosphate  synthesii 


■   :::j  -  62115-23 

=-  2  - 

'9"     PROJ>XT  DBSGRIPTIQM  -  ContJJiued 

In  anissal  tiseues  sad  in  plantSo     In  the  foFiser  pentose  phosphate 
is  used  for  nucleic  acid  synthesis ^  ifhile  in  ths  latter  it  provides 
til©  priiaary  GO2  acceptor  in  photosynthesis »     A  pirified  kinase  forsi 
I  spinach  foross  ribulose  diphosphate  from  ribose  phosphate  and  ATPc 

Ribulose  diphosphate  is  the  substrate  for  the  earbosylation  reaction 
in  wiiich  2  moles  of  phosphogly eerie  acid  are  producedo 

Ts?©  new  ensyme  reactions  involving  imidazole  acetol  phoaphate 
hsYe  be®n  found  to  participat©  in  the  bio^mthesia  of  histidineo     One 
of  th©s®  represents  a  new  ■^ps  of  transamination  reaction  in  T<fliiioh  'fes 
carbo2?yl  group  is  replaced  by  a  phosphate  ester  liijkageo     Lilt©  other 
traosaminatioa  r^ictions^  it  requires  pgrridoxal  phosphate, 

Significancg  to  MIAIC  Researchs     The  existence  of  a  neshanism  for  the  eonversioi 
'~~°~°"™°~~~'"°°°™°"°~"~~°~~°°°'°°"°~^^      of  hexose  monophosphate  to  pentose  phosphate 
which  i3  common  to  green  plants  and  aniaiais  suggests  that  these  re&e-' 
tions  ar©  iniportant  in  the  basic  econony  of  the  eello     Knowle-dge  of 
thess  reactions  opens  the  way  to  an  exaiiiination  of  their  status  in 
iioHaal  asid  disease 


Proposed  Courae  of  Pro jests     Further  work  is  needed  to  determine  the  detailed 
"  ffleehanisjH  of  the  trajisketolas©  «iad  traEsaldolas© 

reactione=     In  particular  the  role  of  thiasjiRe  H?/rophosphate  ia  the 
former  reaction  and  th®  partieipation  of  cofsctors  in  the  sssond 
reaction  i^ill  be  investigated o     Furfear  rsetctioiia  iiwol-ving  the  new 
©sters  erythrose  phosphate^,  sedoheptulose  diphosphate  and  ribuloas 
diphosphate  will  be  soughto     The  k^ej  kinase  .snd  carbojjylating  ensyiaeg 
mil  be  purified  in  order  to  dstermine  th©  cofaotors  and  reaction 
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Projeet  Deser-iption  Sheet 

lo     Kationsa  Institute  of  Art'-a-itis  and  Metabolic  Siseasos 

2o     Biochemisfcry  and  Eitrition    3o     Ensgrmss  aad  Cellulai'  Biochemistiy 

Uboratori  __________ 

60     studies  on  tlis  struetura  and  intermediary  metabolism  of  nucleic  acids  and 
nucleotidss ^      


7o     DTo  Leon  Ac  Eeppel 
80     Rass©ll  Jo  HilffiOQ 


PROJECT  BESCRIPTIOS 


Objectivesg     The  objective  of  tli5^  pHjject  is  to  discover  pathways  fw  the 

bio^mttesis  and  breafcdo'j'vn  of  nucleic  acids  and  smallar  nacleotid© 
unit  So 

Methods  Bnplojedg     With  ensyii^s  purifSad  fi^om  std table  soxirces  various  bio=> 
^Rthstic  and  degradative  reactions  ar©  carried  cato     Tha 
prc&iets  ars  studied  by  means  of  paper  chromatographys  paper  elec- 
trophoresis!, cheaieal  analysis  and  ion  ©xchange  column  chranatograpte/'o 

Major  Findings;     Ths  first  saceessful  enzjm&txc  ^nthesis  of  dinacleotides  aad 
laz'g^T  ribopolynacleo -tides  from  ^lall  molecules  such  as  cyclic 
mononucleotide g^  was  demonstrated  by  us  last  yearo     Psncreatie  rib®= 
nuclease  and  a  spleen  diesterase  oatalyssed  the  ^ntliesis  by  an  exchange 
KSchanisiSo     This  work  tes  been  extended  and  other  diesterases  xAUi 
different  specif ieities  ha,ve  also  baen  shotra  to  possess  syn&eMo 
abilitjo 

Ribojmclease  has  na^  been  pixrif  ied  from  spleen  and  liver  aad 
shown  to  have  exactly  tbs  saiae  en^rmafec  property  s  as  the  pansraati© 
en^miQo     Spleen  phosphodiesterase  has  ba«m  fvtrtbar  purif iod  azA 
charaetsrizado 

A  naw  series  of  transphosphorylation  reactions  hav©  been 
discoves'edo     Tsto  m.zjmes  have  been  separatsdo     One  catalyses  a  teans^ 
phosphorylation  bat'Efeea  ATP  aM  ■various  rmcleosid©  monophosphates o 
The  other  catalyses  a  similar  raaction  between  MP  and  various 


9o    PROJECT  DESCaiPCTQW  °  Contdniied 

ancleosid©  triphosphates o     Thes©  reactions  make  possible   -fee  ^athesis 
of  all  ths  variaas  triphosphates  >jhidi  ars  believed  to  be  precursors 
in  nucleic  acid  syntlissiSo 

A  asT^T  dearainase  1ms  been  pwiifi.ed  several  Mndrod^fold  from 
spleen  which  rapidly  converts  adenosiiK  to  inosin©^ 

Signifieane©  to  ?gAMD  Eesearehg     It  is  ©sqsected  that  these  studies  wiP,  r"  ~  ""'^ 

infoKaaiion  on  th.e  mechanisKS  of  rsxcl^  r' 

naelsic  acid  syn-^esiSo     These  substances  ars  basic  to  the  ©eoriuL,y  'jj. 
all  eells,  and  their  normal  metabolic  pathway  mist  be  understood  befor© 
possible  alterations  in  disease  states  cam  be  investigateda 

Proposed  GoixrsQ  of  Projects     Tlie  role  of  cyclic  nacleotides  aM  other  nacleotidas 

in  no. oleic  acid  biosynthesis  will  be  furtter 
investigatedo     Purification  studies  of  nucl®as8S  and  diesterasss  x^ill 
be  continued  and  their  mechanism  of  action  studied  by  use  of  0^"  and 
other  raethodSo     Transphosylatioa  reactions  mil  be  studied  in  greatar 
detailg  as  wsU  as  a  ne^w  phosphatase  d5.scovered  in  the  course  of  this 
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ZATIONSs  PROVIDING  FJI^ffiS,   FACILITISSs   OR  PERSOHMEL  FOR  TSS  PROJECT  IIj  EITHER 
1955  or  19^?      IF  COOPKtATING  UWIT  IS  WITHIIJ  HIPI  IMDICATE  S^IAL  IJO(S) 


IF  THIS  PROJECT  RESEffiLES^   CrT'r^LEIiEKTS^   OR  PARM.LELS  RESEMCII  BOHE  ELSEMHME 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOJT  IlffEECHANGE  OF  PERSOMEL^   FACILITIES  OR 
FUTIDS),  IDEI'5TIFI  SUCH  RESEAEOls      (W  SERIAL  MO(S)   IF  !« THIN  m"H) 


Studies  by  Br*  Masy  Eo 

to  one  part  of  the  above  projecto     ICI 


sr  spleen  nuclease  are  Goi7ipl®ieatas=j, 
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LIST  ^UHLIGATIOnS  OTHER  THAN  ABS'mACTS  FROM  THIS  PROJECT  roRING  CALM^DAR  lEM"' 


The  action  of  sosks  nucleases  on  simple  est©rs  of  rflonoidbonaelsotideso     Do  He 
ig  Lo  Ao  Heppel  and  Ro  Jo  Hilraoeo     Jo  Ghsjio  Socie-!:^  po  UO5  19Bh 


Wacleotides  and  lacl90Sid©s»     Lo  Ao  Heppelo     Chapter  in  Cheiaicsl  PathHa3rs  of 
Matabolisnij,  Yolo  2j,  Editor  Do  Mo  Greenbarg 

Transphosphorylation  between  Nacleoiid©  Monophosphatss  and  Nucleoside  Triphos- 
phatsSo     Jo  Lo  Sta-ominger^  Lo  Ao  Heppel  and  Eo  So  MscafeHo     Jixcho  Biocha-ao 
Biopbyso^  52 s  li88^  19$h 

A  note  on  the  structure  of  tzlphosphopyiddine  rmcleotidso     Lo  Ao  Hs-ppel;;, 

Po  Ro  Miitfeld  and  Ro  Marfcharao     Jo  of  the  Cherao  Soei©-^  (British)  1     In  press 

Nacleotida  exchange  reactions  ea-fcialyzed  by  riboanclease  aad  spleen  phospho=' 
diesterasso     lo     ^rnthssis  and  latere  onver  si  on  sinrole  Esters  of  Riboiaono° 
nu-cleotideSo     Lo  Ao  Heppel  and  Po  Ro  WlrjitfoMo     Jo  of  tha  Cherao  Socle %' 
( British  )c.     In  pr©ss 

The  Inajmatio  hydrolysis  of  riboimcleosid®'='2«s3'''=ffionohydrog0n  phosphataSo 
Po  Ro  I'Jhitfeldi,  ^^  ^'•o  Heppel  and  Ro  Markhamo     Jo  of  the  Chaiflo  SocieV 
iish)  In  press 


TiFucleotide  exdhange  reactions  catalyzed  by  ribonuclease  and  spleen  phospho 
diesteraseo     IIo     Synthesis  of  of  PolymacleotidaSo     Lo  Ao  Heppel^  Po  Eo 
¥hitfeld  sM  Ro  Markhsmo     Jo  of  fee  CheiEo  Soci©-^  (British)     In  press 
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ROJEGT  TITLE 


IBSSQ  Co  Rabinowilia 


UWESTIQA'K 
Eo  Priesi",   Jr» 


rHER  INfESTIGATOHS 

JROJECT  INSCRIPTIONS 

bjeo-y.'^QSs       Ths  objestaye  of  tlxls  pjfoject  is  to  deternn.TB  biolo.gioal  mschanisms 


for  the  degradation  and  synthasis  of  pur-ineso 

_^_^  Lth  ensyaie  preparations  from  animal  a^icl  rolcrobial  sou2?ceSj 

products  of  pisrin©  matabolisn  are  isolated  and  idQiitifisd  using  coliBin  ard 
i  paper  chromatograpbyj,  paper  electroplioresiSj  sad  olmmcal  s5?T).thesiea,    The 

compoimls  accmnnlated  by  a  Ifeurospox''a  jmitant  blocked  in  purine  biossriithasis 
are  also  investigated  said  the  nytStTonal  rsquirensnts  of  thss©  mubants 
studied  in  grox-rbh  s:iperimentSe 

lajor  EindiiiTgs;      Ths  major  findings  of  this  project  during  the  past  jQar  hs'm 
'  inoltii^d  ths  purifica-ii.cn  of  t^ro  sns^fmss  i-iiioh  has  mads  possibie,   (1)  -'Shs 

chsraeteriaation  of  li^azainoiTiiidasole  and  foncnsd.nogl^ixis  as  intsraiedis-tss 
in  ths  degradation  of  xanthinsi   (2)  t&e  isolation  of  a  nucleotida  not  idsntiCc 
F5ith  szij  knomi  compound  from  escbracts  of  fee  adsninsless  Ffourogji^ra  matant, 
and  (3)  the  observation  tiiat  this  iratant  organisa  can  al^  gf-o'^7  on  hrfpcz^siv^bhDj: 
in  place  of  adenine  onij?"  if  histidine  is  added  to  the  mfsdium,, 

jj-gnificance  to  Arthritis  aid  tetabolic  Diseaae  Research;       Purdnss  are  s^thesised 
i  and  ar©  degraded  to  laric  acid  snd  o'SBr  products  hj  living  oi'-gsnisrasi  ti)Bj 
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ar®  invol"^d  in  ezier^  transfer  reactions  in  the  fora  of  nucleotides!   thej 
ara  components  of  nucleic  acids  sxid  are  foand  in  all  lixdng  cellSo     Tim 
rGStabolisa  of  ptirines  is  th®r®f©2=s  of  fuiidsnental  impoi-fcanGe  in  all  li^drsg 
orgaiiismso     Kho'A'ledg©  of  the  snsyiaatic  reactions  irivolired  in  their  bio<= 
synthesis^  howsvera  is  fragssentar^ro     The  niatabolisrii  of  purines  in  isisrcbial 
systems  and  the  identification  of  the  coKipounds  in¥olTed  has  been  a  fiiiit= 
ful  means  of  disclosing  rnetabolis  pathways  aid  organ3.c  compounds  pT®v±oxs.s2^ 
tmlmowio     Th®  occurrenc©  of  siirdlar  p&tlm&js  or  compounds  in  other  noEnial 
and  diseased  organisms  should  thus  be  greatly  facilitatedo 

3d  course  of  pro.iectg      Problems  which  shall  be  investigated  diaring  the  nQ3c:t:- 
calends  year  incliid0  (1)  the  identification  of  the  cpjapomids  and  ©ns^'aatic 
reactioiis  inTolved  in  the  conversion  of  foKoirainogljeiae  to  forme  acid 
and  glycine  I   (2)  the  charaotsi^-sation  of  tbs  nuoleotid©  acoumulated  by  tSis 
Hsxaro^ora  mutanti  and  (3)  and  e-vala^ation  of  tiie  general  occurrence  and 
signiiisanee  in  other  Mological  sjBtsras  of  tte  i^mporaids  which  have  been 
in  thsse  studies » 
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TECHTvTIGAL  ASSISTANCE     ,, 


imi'lTIFI  Mil  COOPERATINQ  UIJITS  OF  TEE  P'JELIC  BMLTE  SEEVIGE5  OR  OTI-iER  ORQAIC<= 
ZATIONSj  PROYIDHS}  FUNDSj  FAGILITIESj  OR  PERSOinJEL  FOR  THIS  PROJECT  IN  EITHER 
19$$  OR  195'6s     IF  COOPERATBE  UNIT  IS  WITIIIH  HlH  II®ICATE  SERIAL  NO(S)   (ITEM  1 


Kon® 


IF  Tins  PROJECT  PJSSEr-IELES,   COI^LE'lEI'JTSs   OR  PARALLELS  RS-SEARCK  DOIE  ELSE'HiERI 
IN  TM  PUBLIC  HEALTH  SERVICE  (VHTHOUT  niTERGPL4NGE  OF  PERSOISEL^  FACILITIES  OR 
FUin)S)s   IDENTIF/ SUCH  RESKffiCHs      (BY  SERIAL  NO,  (S)  IF  WITHIH 
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PEMTING  DIITTS  OF  THE  PUBLIC  HEALTH  SERYIGEg   OR  OTHER  ORQAMI= 
FUMDSj   FACILITIES,  OR  PERSOiJI^L  FOR  THIS  PROJECT  IN  EITHER 
IF  COOPERATim  UMIT  IS  WITIilK  NIH  INDia'lTE  SERIAL  MOCS)   (ITEI4  i; 


ko     IF  Tins  PROJECT  RESEMBLES,  G0?-5PLB"lEI'ITSs   OR 
IN  fffi  PUBLIC  HEALTH  SERVICE  (VHTHOUT  INT 
FUIDS)^   IDEMTIFI  SUCH  RESEARCHs      (BY  SERIAL 


L5  RESEARCPI  BOI-E  ELSEvJEERE 
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)o     Metabolism  and  Biologic?al  Fimetion  of  Uridine  Kueleotidas        


PROJECT  TITLE 


Jo     E„  Mo  Kalckar  (fisiting  Scientist) 
PRinCIPAL  IP/ESTIGATOR 


3o    E,  May  ell 


?o     PROJECT  DESCRIPTIOMs 

Objectives;     To  follow  tte  biosynthetic  patlsjays  by  which  actLva  uridine  nucleotides, 
involved  in  glucose ^  galactose  snd  glucuronic  acid  metaboli-Sin  in  the  liver 
are  forraedo     To  study  the  f-aactdoxi  of  this  tjpe  of  nucleotids  for  the  foKi^stioj 
of  coupled  glucuronides  (ptenol^  steroids)  and  mucopolysaccharides o     In  relatsc 
studies  to  examine  the  metabolism  of  uridina  diphospho  glycosyl  compounds  in  ■ 
muscle  and  in  various  microorganisms o 

,    Etiployedg       large  scale  isolation  of  uridine  diphospho  gli]cos3  froia  yeast 
mtntheKelp  and  facilities  providsd  by  Dr»  Keresstesy  and  the  equi-pment 
available  in  the  Section  of  Isolation  and  Fractionationt,     Colimn  chroiTiatograply 
(Dowex-2  chloride) J,  paper  chromatography  and  ex-fcensive  use  of  ensymatic 
■ul-fcraviolet  spectrophotometric  methods  to  study  the  course  of  reactions* 

■  l^lndings  s     Drs,  Jo  Stronojageri,  Eo  lls^ell  and  I  im.tiated  during  early 
"Saptember  19Sh  the  studies  on  tiie  biosynthesis  of  the  so-called  "active' 
glucuronic  acid  through  oollaboration  t-rith  DTo  Julius  Axelrod^  Laboratory  oi 
Cheiracal  Pharmacologyj  Nationai  Heart  Institute.,     The  major  findi.ng  of  the 
project  dealing  mth  glucuronic  add  metabolism  was  the  observation  and  sub- 
sequent isolation  of  iiie  M.t-b©rto  unknowi  metabolic  enayme^  iridine  diphospho 
glucose  delr^fdrogenase  (UDPG  dehydrogenase)  which  in  the  presence  of  dlptespho 
pyridine  nucleotide  (DPM)  oatalsrses  tte   o:d.da-aon  of  UD.PG  to  uridine  diphospho 
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glueuronic  acid  (iroPGA)^  Ths  latter  substanc®  has  rsoently  been  reeognissd 
as  being  identical  ^d.tli  the  so-ealled  " active"  glucxxronio  acido  Wo  h&re 
lately  in  collaboration  "Bitli  Br-,   Ko  Is®elbash®r  of  MAM^   succ©edsd  in 
dsmonstrating  that  th©  ensymatic  oxidation  product  of  UDPG  incubated  with 
IFH  and  the  above  mentioned  ens^Tue  gave  rise  to  a  substance  x-fhioh  pi''o'"vr©d 
to  he   UDPGA  ("active"  glucuronic  aoid)  chemically  as  xfell  as  biologicallyo 
Th©  isolated  oxidation  product  in  the  presence  of  microsomes  and  various 
glucuronide  acceptors  such  as  phenols  of  tetrahydro  cortisone  (cfo  Dto 
Isselbaeher's  report)  brought  about  a  rapid  and  efficient  fonaatd,on  of 
glucuronides  of  the  latter  compounds o 

A  research  project  dealing  m.th  the  UDPG  irstabolism  in  jidcroorganisas 
resulted  in  the  observation  tliat  Hamophilus  influengae  and  para  jjiflue^isaa 
contain  ensymes  which  catalyses  a  degradation  of~Ul)PG~qaite  different  from 
that  obsez^od  in  mmmiialian  tissusSj  yeastj  Eo  cola  and  in  nonpathogenic 
strains  of  Heraophilus,  This  project  was  griatly  assisted  by  the  help  and 
esparience  of  l^o  M^   Pitfeaan  of  the  Kateonal  Mici^biological  Institute o 
Valuable  aaterial  -mes  also  kindly  neat  to  us  from  Lsdsrle  Laboratories^ 
American  C7snand.de  <, 

The  project  on  laet-abolism  of  uridine  nucleotides  in  muscle  was  performed 
in  collaboration  m.th.  Dr.,  "tL   ¥0  ICielley  of  the  National  Heart  BiStiUitSo 
It  was  fovmd  that  sn  snspie  of  the  contractile  proteLn^  rayssinj  catalysss 
the  dephosphorylation  of  uridine  triphosphate  (UDP)  mth  a  rats  Gonsidsr° 
ably  higher  than  that  of  adenosine  triphosphate  (ATP)  (cfo  Bto  Kielley^g 
report) o 


1® 
MStaboiissn  durii^  growth  (normal  or  pathological)  and  espscially  for  the 
fonsiation  of  the  so°called  mucopolysaccharides  (i^aluronic  acidj  cartilage^ 
bacterial  iiiimme  polysaccharides)  is  now  incr'easingly  recognisedc.  Th® 
discovery  of  the  DDPG-dehydrogenase  closes  the  missing  link  in  ths  schenie 
dsscribing  the  convarsion  of  glucose  or  glycogen  to  glucuronidssc  Ths 
fact  that  a  niacin  nucleotide  (DPH)  is  involved  in  the  formation  of  active 
glucuronic  acid  poses  ssvea'al  questions  of  nutritional  significanceo  It 
is  rather  likely  that  diseases  in  which  the  inucopoly5acoha.rides  sh^ow 
pathological  alterations  are  in  a  more  or  less  direct  way  correlated  mth 
disturbances  in  the  foBr).ation  or  raetabolisn  of  uridine  diphosphate  glucuronic 
acido 

Proposed  Course  of  Projects   ¥©  have  planned  a  further  stu(^''  of  the  properfeiss 
ot  UDP'°glucose  dsh3?drogeaasej,  especially  as  to  the  nature  of  a  recently 
observed  enhajioii^  effect  of  amino  acids  on  the  rate  of  oxidationo  Synthesis 
of  C^*^  labeled  ae1d.ve  glucuronic  acid  froia  C^'-  gl^ycogon  (or  sucrose)  and 
UTP  is  now  feasible  since  all  the  step  enzymes  can  be  isolatedo,  We  hope  to 
be  able  to  continue  our  very  fruitful  collaboration  %n.th  Dr.,  Isselbacher 
on  ths  metabolism  of  hyaluron3.c  acid  and  related  substances » 
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ADMMISTRATION   _^7 
TECHNICAL  ASSISTAHCS  /^' 


3e  IDENTIFT  AE?  COOPERATING  l^'."'  "'^  THE  PUBLIC  HEALTH  SERVICSp  OR  OTHER  OROAMl-" 
ZATIONSj  PROVIDING  FUNDS^  v. . .  > /..-I^EES^  OR  PERSOIHIEL  FOR  THIS  PROJECT  IN  EITHER 
1955  OR  1956?  IF  COOPERATING  UKIT  IS  WITHIN  I":      "^;.TE  SERIAL  NO(S)  (ITEM  Ij 


Dto  Elisabeth  Andersono  PosMoctoral  Fel3-ow 


'ile'oj  -  Septr,  $h"S$ 


BTe  Robert  ¥«  I-Jheat  =>  Postdoct-oral  Fellow  '■-  USPIiS  ~  BsOo  $h-¥iOVo  55 
Bto  Julius  Axalrodj  Labe  Chemical  Phancacolos^a   NI-lIo«73 
DTo  Mo  Pittmarij  National  1-B.crobiological  Institute 
DTo  ¥»  ¥.  Kielleyj  national  Heart  Institute    =MiAi-ffi    xffll  <=■? 
Dr,  K.  Isselbaeher,  NIAM)    iurtteitis  and.  PJisumaUsrrt  Br^ince  .- 
Strominger  ■=  Section  oa  Ph;sraio  aad  Tozo  WIAMD'-62I2l4-^T0 
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PROJECT  DESCRIPTIONS 

0D.j8etiTOSg    Barlier-  wcrk  tes  d3.sclossd  a  marked  alteration  in  tlia  pentose  plaosphat© 
BsetabolisBj  of  the  X^irradiated  aierose  spleen »     In  ordsr  to  evaliiste  tliese 
obSQrTations^  a  study  of  tli®  Kstabolism  of  ribose  phosphate  by  the  nsjrraal 
spleen  was  uind©rtsk©no 

fetIiQd3_g!nplQgBds       SplQsn  Qviz-jmB  preparations  are  incubated  mt,:i  phosphats 

and  the  products  isolated  by  chromatography  on  ion-exchange  i'ssins  identified 
by  oolor  reactions  and^whsre  possibles  by  the  fo3saation  of  charactsristis 

derivatives.. 

Major  findings;       B^'jcylulosa  phosphate  has  been  deiRoasti'stQd  as  a.  n&w  intsrj&ediats 
in  ths  ffistaHolism  of  riboss  phosphat®o     This  li-as  the  first  definitive 
identification  of  this  ester  in  plat  or  siimaL  tissues^  although  its 
presence  had  b©sn  presumed  in  various  bacterial  ^sterns  o     Further  studj'"  of 
the  metabolism  of  fee  pentose  phosphates  las  rosislted  in  the  tentative 
identification  of  a  nim  pent-osej  ©xyfehrO'=>3=k®topento3e  phosphatSj  the 
formation  of  #iich  is  apparently  dependent  upon  the  presexice  of  extremely 
snail  amounts  of  copper o 

Significance  to  Reisearsh^  in  Arteritis  and  Metabolic  I&seases  g     It  is  espectsd  th.at 
"SSt^'dgis"  o'f'iihQse'  pathways  "sdll'ISlp '  contribute  to^an  understanding  of  ths 
pathological  effects  of  I-radiationo     These  reactions  moy  also  he  affeofeecl 
in  other  patholog3.cal  conditions o 


UM:!=62H$^27 


Proposed  Course  of  Protests      The  intarmsdiatss  desoribed  t-iill  be  isolated  Ita  pux'g 
form  sid  iratabolie  patteays  of  these  n&a  sompoums  studied*     The  nBcbaaisra 
of  the  intsreonvsE'Sions  mil  b®  studied  ^ri.th  snphasis  upon  purification  of 
the  enspie  systems  imrolved  and  •ssith  attentioa  to  the  rols  of  mstal  snd 
other  CO  factors o 
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MSTITDTE  3:^iB0RAT(E,I  OR  BRlHCIi  ' 

»     Fraetionation  and  Isolation    Ua  _______    5o  lIMg>52ll6' 

SECTlCi'J  '      ''~~~  L00AfIOf~iIF  OtlM^'^F^^IMSM)  SERIAL  NO, 

•     I^Fg®°sosile  prosesslBg  of  biological  smterial 


PROJECT  TITLE 


PRSICIRa,  IJWESTIGATOR 


OTHER  imfESTIGATOS 

PROJECT  DESGRIFTIOIs     Las'ge^ssale  proc©ss:lrg  of  biological  nsteslal  to  extract 
aid  pia-ifj  substances  of  biologies^  ^asport-anose 

Objectives;     Many  problesis  of  inporfcariS e  in  ths  biochssdstr/  of  disease  reqoir©  the 
isolation  aid  identifioation  of  substances  whioh  ars  present  in  only  trace 
asioiHits  in  the  particular  biological  soiiroeo     It  beoorries  nscesssry^  in  order 
to  obtain  siiffieient  quantities  of  the  desired  compound  for  studj^j  -'m  process 
large  aaoiBits  of  biological  'so'uree  matsx'lals.,  aicli  as  liirsi'^  brains^  'booijr 
eseretOiy  pE'odiietSj  plant  sateslalSj  etCo 

Methods  emplo jeds     Tiie  laboratory  is  ©quippsd  mth  large-scale  apparatus^  sues  as 
stilisp  iS-terSj  reaotion  sad  escferaction  kettles^  etca     Si  most  isolation 
problems  -fch©  oilgiiial  sr>®ll<=soale  process  has  to  be  modified  ard  dsvelop©d., 
so  ttet  it  can  be  ear3?i©d  oy.t  efficiently  on  the  larger  scale «     TM-S 
adaptation  or  process  dsTelopicest  is  an  important  fasictioa  of  the  laboratorj-. 
Th8  degree  of  participation  of  the  laboratory  varies  according  to  the  nesds 
of  the  specifie  problems « 

Major  findings;      AmorAg  ths  mors  iirsporbajat  operations  have  bean  ■'die  follox-rings 
""         376  Id-los  sreastaaiine  and  176  Id-los  of  hog  and  sheep  Idxinej  powder  proosssed 
for  Faetor  3  concentrate  for  Dr=,  Klaus  Sofefars.,    990  ld.los  of  rhododendron 
leaifss  and  180  kilos  of  ksOjrda  leaves  processed  for  scQdjroFiadotoxin  for  Dro 
E=  C»  Horning  (IHI  latural  Products  Labo)»     21^.0  kilos  of  balbs  processed  for 
Dro  ¥»  Co  VJildEian  (Mil  Matural  Produ-Cts  Lab,), 

Siaiificanoe  to  Artigitis  aiid  Metabolic  Research s       Ordins^y  laboratozles  3.aGk 
°°°^       faSEties  ■5o~sffSc¥rvSy~ca^^~on  studies  which  require  the  ©sstraetion  aid 
processing  of  large  quantities  of  biologicsO.  matsrislSo.     However,,  trith  tb,.a 


equipraent  ani  trained  persomiQl  of  "fete  largQ=>sealQ  laboratory^  siicli  in'v'ssti" 
gations  as  tlie  isolaiion  of  Sector  3?  Gsn  be  midertaken  asd  siaocessfullsr 

eojipl©tede 

Proposed  coiiree  of  projQGtg     Facilities  for  the  safe  use  of  volatile  and  inflajmriab] 
solvents  s^~being  esqjsndedo    Ivliaxi  facilities  are  eornpleted^  ©2Etraetion 
proeedures  not  possible  at  present  aan  bs  carried  onto    Thiis  x-sill  increase 
the  RiMb©?  of  isolation  studies  in  'tiiich  the  Isrge^soale  laboratos^  can  bs 
of  he 
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IDErriFT  ANY  COOPERATING  UOTTS  OF  THE  PIBLIC  HEilLT'H  SER?ICEs  OR  OTHE-R  OPiGAI-JI" 
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Laborato^  of  Ghsmistiy  of  Natural  Produots    .NEI^olSJ 


U     IP  THES  PROJECT  RESEIffiLES^  COMPLEJffiNTS^  OR  P.AMLLEI^  RESEARCH  DOKE  ELSBiffERE 
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MsrobiologiGal 

assays 

for 

vitamins  and 

ssnino 

acids 

PROJECT  21  TIE 

Mo  SilTeriaan 

PRINCIPAL  IMESTIGATOR 


Ho  'Bakerinan.,  Mo  Romine  arid  R»  Gardin^ 
OTHER  IKP7ESTIGAT0RS 

PROJECT  DESCRIPTIONS 

Objeetiveg       ^The  detersmstion.  of  the  concentr'ation  of  various  •w.tffinins  and  amino 

acids  in  a  variety  of  raaterialSj  such  as  extracts  ard  concentJ^ates^  foodstuffs, 
body  tissues  and  es^cretory  products^,  can  bs  carried  out  by  the  use  of  micro^ 
biological  assaySo     Undsr  this  project  ssui^les  subBdtted  by  investigators  on 
nutritional  and  allied  projects  ar©  aialy^ed  for  thsir  content  of  tne  spscifls 
•ritamin  or  saino  acid  und©:'  stus^o 

Methods  gsnployedg      The  us©  of  microbiological  assays  for  the  detemiination  of  folic 
acid  continues  to  be  of  major  importance  in  the  studies  on  folic  aoido 

Significance  to  Arthritis  and  Ifetebolic  Researchg       These  microbiological  assay  pro- 
cedures are  a  -wbyj  importanfc  tool  for  the  msasursisent  of  the  concentrations 
of  various  cell  constituents j  io  Sop  amjjio  acids  and  vitamins « 

Proposed  course  of  projects      ¥ith  the  extension  of  laboratory  findings  to  clinical 
investigations 5  there  mil  be  an  increasing  use  of  tl'Kse  assays  from  clinical 
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0     Studies  on  .folic  agid 
PROJECT  TITIE 

•■    Ho  Sil'verman  aad  Jo  Go  Keresztesy 
PRINCIPAL  INVESTIGATORS 

o     Go   Jo  Koval 

0^lRlfilSTiGATOR§'~""~"~"^™ 

o     PROJECT  DESCRIPTIONS 

Studj.es  on  folic  acid? 

(a)  Naturally-occurring  forms  of^, 

(b)  EnajBiatio  degradation  of  citrovortcn  factor 5 

(c)  The  iirinary  compounds  associat-ed  mth  folic  acid  metabolism  in  the  rato 

Objectives  g     Folic  acidp  a  vj-tamin  of  the  B  co-iipleXi,  has  been  sho-Sfm  to  be  neodsd  bj 
most  animal  species.     Its  iraportance  and  role  in  the  ensyme  s^rsteras  Hhich  are 
related  to  groi-rfchj  such  as  purine  synthesis^  have  becoms  better  reoogmzed  Dai 
the  past  yeaoro     By  identifying  -aie  nataral-occurring  fomis  of  folic  acid^  it 
t-rill  be  possible  to  obtain  new  anti -folic  compounds ,  other  th3.n  those  used  at 
present  to  conts'ol  abncruial  growth^  specifically  leukemia^     Siroi3.arlys  by 
identiiying  the  products  associated  mth  folic  acid  metabolism  in  vivo  and  in 
■  vitro s  a  better  understanding  of  some  of  the  fundamental  processes  of  growth 
id  11  result  o 

Methods  eraplorfeds 

(a)  The  microbiologic3-ll7°3Jiactive  form  of  folic  acid  in  liver  can  be  converted 
to  the  active  citrovorum  factor  fom  by  incubation  with  liver  o     The  problem 
is  n/ow  resolved  into  preparing  suitable  extracts  of  -"die  raicrobiologically 
inact3.ve  folic  acid  and  fractionating  such  extracts  to  obtain  the  required 
substance  in  pure  fozTOo 

(b)  Fractionation  of  liver  extract  for  the  purification  of  the  enayme  which  destr'oy 
C3.trovorom  factor  in  tte  presence  of  l-glutamc  and  is  being  carried  out  usiiig 
protein  fractionation  methods o 


m.UL  WO. 

(c)    The  isolation  of  tiie  sabs-ten ce  believed  to  be  i^elatsd  to  isoglutaaiine  in  the 
Tisine  of  rats  on  a  folic  acid  deficient  di©t  is  continiiingj  Tjsiiig  solvent 
and  chroraatograE?,  tecliniqaesa 

Ifejor  findings  g       A  water  sslubl©  eoncentrate  of  the  bound  fossn  of  l2.ver  fo]J-c  acid 

" ^as  been  preparedo     N-^IO  fonnyl  folic  acid  has  been  definitely  identified  as 

one  of  tti©  products  obtained  in  the  autolysis  of  liver* 

Tte  oxidativQ  degradation  hy  ^ole  rat  liver  preparations  of  various  forms 
of  folic  acsid  was  found,  to  be  related  in  soma  unknown  manner  to  the  dietary 
histoiy  of  tiB  rat. 

On  ths  in^stion  of  folic  acid  by  homan  subjsctSj  a  labile  fojm  of  folio  acid 
was  found  to  be  excreted  vhidi  b-as  soias  of  the  properties  of  reduced  M-IO^ 
forEfg.f'l  folic  acido 

SignificanCQ  to  Arthritis  and  Metabolic  Research;       The  isolation  and  identification 
of  tiie  various  metabolites^of  folic  a'trid  mil  result  in  a  better  miderstand-- 
ing  of  biochemistry  of  such  specific  diseases  as  some  of  the  anerfiias  aid 
leulcemiaso     The  mechanisms  by  xishich  folic  acid  derivatives  influence  the 
formation  of  ftodaraental  annponents  of  all  living  cells^  the  ptuc'inevSj  are 
being  widely  studiedo     This  project  is  digested  at  discovering  how  the  various 
forms  of  folic  acid  exist  in  the  body  a^-d  how  they  are  changed  from  inactive 
to  active  foraiSc. 

Proposed  coiu'se  of  projects       The  following  are  the  goals  for  the  coming  y^ars 

(1)  Further  purification  of  glutmnate-CF-splitting  ens^So 

(2)  Isolation  of  the  reaction  product  fl-'om  the  above  ensjme  and.  citrovorura  faetor© 
Study  of  its  chemiatiyo 

(3)  Continue  isolation  studies  of  the  isoglutamine-like  substance^  in  folic  acid- 
deficient  rat  urinSo 

ik)     Pac'bors  in  diets  timt  alter  tbs  oxidative  degradation  of  folic  acid  hj  the 
livers  of  rats  fed  these  dietso     Establish  the  enzyraatic  components  involved 
in  these  reactions o     Isolate  and  deter'ifline  chenistry  of  the  degraded  products o 

(5)  Isolation  of  the  Eiicrobiologically  inactive  form  of  folic  add  la  livero 

(6)  Stu(%-  the  relationships  between  lie  biosynthetic  fonuylation  co^f actor  and 
the  iiaturally=occurring  forms  of  folic  acido 
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60     Study  c£  Gluconic  Acid  Metabolisgi^ 
PROJECf  TITIE  """ 

7o    Dto  lo  Ga  Ledeg 

PRSCIPAL  JEVESTIGAWR 

80    !uneo 


PROJECT  DESCRIPTSOM 

Objeetivesg  The  objective  of  tliis  project  is  to  ©iTicidat©  the  ffiechanissi  fcy 
which  gluconic  acid  is  utiliaed  in  mamaalian  tisstieso 

Methods  Esploysds  The  ©nsyj^e  which  catalyses  tlis  initial  metabolic  step  in 
the  -utilisation  of  glnconie  acid^  naxaely^  the  reaction 
gluconic  acid    gluconic  acid'=6=phosphate5  is  obtained  in  csll=> 
free  esntracts  and  piiirifiedo  Th©  coiirse  of  the  reaction  is  folloifsd 
by  oxidising  the  product  uith  gluconic  acid=6=phosphate  dehydroge- 
nase aid  triphosphopyridjjae  nucleotide^  ■  and  spQctrophotoiaetrically 
observing  the  rediiction.  of  the  latter  zEaterialo' 

Major  Findings g  A  reaction  be•te^^een  gluconic  acid  aid  adenosine  triphosphate 
has  been  demonstrated  in  ©srbracts  of  hog  kidney  and  the 
corresponding  en^ssie  has  been  partially  purifiedo  The  reaction 
product  serves  as  a  substrate  for  phosphogluconic  dehydrogenase! 
this  observation  indicates  tha.t  gluconic  acid  is  phosphorylated  in 
the  sixth  position  by  kidney  extracts  in  the  presence  of  adenosine 
triphosphate,,^ 

Significance  to  MI4!'iD  RQeoarchs  Although  sn  ensyme  which  oxidizes  glucose  to 

gluconic  acid  has  been  isolated  from  livor^ 
it  has  been  demonstrated  that  this  reaction  doss  not  occ^3r  to  a, 
detectable  extent  in  viTOo  Howsverj  it  has  been  shoim  that  gluconic 
acid  is  metabolise3~by  intact  animals o  The  results  of  this  study 
Hill  reveal  how  a  non-phosphorylated  intermediate  is  geared  to  the 
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9o  PROJECT  DESCRIPTIOM 

Objeetlvesg  Tfe©  objectiire  of  this  project  is  to  elucidate  the  mechanism  by 
which  gluconic  acid  is  ■utilized  in  iRanmaliaii  tissueso' 

Methods  Esployeds  Tlie  enzyme  which  catalyses  ths  initial  metabolic  step  in 
th©  utilization  of  gluconic  acid^  namely^  the  reaction 
gluconic  acid    gluconic  acid=6"phosphate5  is  obtained  in  ceU^ 
free  extracts  and  piirifiedo  The  eotirs©  of  ths  reaction  is  folloi^sd 
by  oxidising  the  prodtict  with  gluconic  asid^S^phosphate  dshydrege^- 
nase  asd  triphosphopyridjjie  nucleotide^ ■ and  spectrophotometrically 
obser-ving  the  reduction  of  the  latter  materialo' 

Major^  findings  g  A  reaction  be-teeen  gluconic  acid  and  adenosine  triphosphate 
has  been  demonstrated  in  extracts  of  hog  kidney  and  th© 
corresponding  ©nzj'Bie  has  been  partially  p\irifiedo  The  reaction 
product  serves  as  si  substrate  for  phosphogluconic  dehydrogenase! 
this  obsenration  indicates  that  gluconic  acid  is  phosphorylated  in 
the  sixth  position  by  Mdney  extracts  in  the  presence  of  adenosine 
triphosphate  o' 

Significance  to  MIAM)  R@ search g  Although  £n  ensyrae  which  oxidizes  glucose  to 

gluconic  acid  has  been  isolated  from  iiiJ-arj 
it  has  been  demonstrated  that  this  reaction  does  not  occur  to  a 
detectable  extent  in  vivoo  Howsver^  it  has  been  shown  that  gluconic 
acid  is  metabolisecPby  intact  animalso  The  results  of  this  study 
will  reveal  how  a.  non-phosphorylated  intermediate  is  geared  to  the 
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iiirpor'&aat  phosphorjlat-ing  pathw^r  of  earbsli^'drats  metabolisiaj;  sscrl 
VTill  -Urns  provide  frn'thsr  inforiTation  necessarj?-  fas  aii  intel3-:lgent 
analysis  of  dsrangement-s  in  such  metabo^J-saio 

Proposed  Course  of  Projects     The  transphosphoiylating  enzgme  obtained  from 
-  "~°°°~"°°™°°'™'"°"~      hog  Icidn^  will  be  fiirthar  purifiedo     After  this 

is  accomplished  it  will  be  possible  to  study  the  reaction  stoiclii~ 
amstrj^  cofactor  reqplT'Sments  of  "&s  systsia,-,  and  substrate 
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OrHEri  iriViiSriGATORS 

yo  PROJiCGT  DESCRIPTION 

Object-ivess  The  objectAve  of  this  project  is  to  elucidate  the  isietabolic 
pathways  of  f omiatioa  and  utilisation  of  glucurorxic  acid  in 
aaisjals  and  meno 

Methods  Employed g  C  ^-^labeled  precursors  of  glucuronic  acid  are  incubated 

with  animal  tissue  slices  in  the  study  of  t^lucuronic  acid 
f ozonation o  G^^ -labeled  glucuronic  ^id  and  glucuronolactcne  are 
adrainistsred  to  patients  in  the  study  of  glucuronic  acid  conjugation 
and  incorporation  into  polysaccharides =  In  all  cases j  labeled  end 
products  are  isolated  and  the  mclecular  position  of  isot-ope  deterzrdned. 
From  data  so  obtained,  the  meta-jolic  pathvjays  traversed  by  the 
labeled  coiupounds  are  deduced  o 

Major  Findings!  In  the  study  of  glucuronic  acid  formation  it  has  been  found 

that  the  iromediate  precursor  of  glucuronic  acid  in  the  guin-ea 
pig  is  six  carbon  compoundo  In  the  study  of  glucuronic  acid  utili- 
sation it  has  been  found  that  glueuronolactone'=6«=C  ■^  administered 
orally  to  a  human  is  not  incorporated  into  urinary  glucuronidso 

Significance  to  IlIAL'^ips  In  viex>r  of  the  wide  distribution  of  glucuronic  acid 

in  connectix'-e  tissue^  a  defect  in  the  ..letaooiism  of 
this  corapo\ind  m^^  in  some  way  .;e  associated  vjith  arthritis  and  other 
diseases  of  that  tissuso  By   follovring  its  r.Tetabolic  course  with 
isotopeSj  some  insight  should  be  gained  concerning  the  way  in  whi.ch 
the  normal  human  handles  glucuronic  acido  Comparison  of  results 
so  obtained  with  those  acqu3.red  from  the  study  of  diseased  individuals 
may  provide  a  clue  to  the  nature  of  the  biochemical  lesions  mvol%''edo 
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Project.  Description.  Sheet.  Continued 

Proposed  Course  of  Projects  Recent  studies  in  other  laboratories  have  indicatsd 

that  glucui-onolactone  is  physiologically  different 
from  glucuronate,  and  that  the  two  molecular  species  are  therefore 
not  easil/  interconvertiable.,  The  plan  for  the  coning  year  is  to 
continue  Wie  study  of  Labeled  -ilucuronolactone  inetaoolisa  and  to 
compare  it  with  the  fate  of  lajeled  glucuronatc  In  normal  and  diseased 
states,  Qobh  icLth  respect  to  conjugation  and  incorporation  into 
polysaccharides  © 
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60  Mechanism  of  Action  of  EnajrmeSo  It.  The  Mschanism  of  Action  of  the  Phosphohsxos 
Isomeraseso 
PROJECT  TITLE 

T"     D3^'  yale  J.  Topper 

PRIMCIFAL  IMVESTIGAIOR 

80     None 

OrHElt  IIJVESTIG.VTORS 

9o     PaOJECI'  DESCRIPTI02I 


ObjectiYess     The  objective  of  this  project  is  to  study  imox-m  ensyiues  viitb 

respect  to  the  fistailed  chemical  raechanism  by  xfhich  they  effect 
transformations  of  their  respective  siabstrateSo 

Methodg  Eraployeds     The  isomeriastioKS  effected  b/  the  txfo  phosphohexose 

isoiaerases  are  studied  in  two  waysj   1)  non-isotopic  sub~ 
striates  are  exposed  to  the  biological  catalysts  in  the  presence  of 
D2O  and  the  distribution  of  deuteriusii  in  the  products  is  det^errainedi 
2)  deuterat^ed  substrates  are  isoraerized  and  the  x^distribution  of 
the  isotope  is  then  studiedc 

Major  Findings g     In  a  prelirainaxy  study  of  a  phosphohexose  isoraerase  derived 
froia  rabbit  muscle  it  has  been  found  that  in  the  coa version 
of  fructose"-6='phosphate  into  j^iucose^S^phosphate^  one  atom  of  caxbon- 
bound  deiiterium  is  incorporated  into  the  product  x-fhen  the  reaction 
is  carried  out  in  DoOo     This  indicates  thatj  just  as  in  the  case  of 
the  corresponding;  ailcali^catalyzed  reaction j   the  enzymatic  inter^ 
conversion  of  the   two  hexoses  involves  the  intei'inediary  fonaation  . 
of  an  enediolo 

Significance  to  Nlilt'IDs     Phosphohexose  interconversion  os  one  of  the  principal 

steps  in  caroohydrate  neta.olismo     It  is  felt  that  a 
more  detailed  understanding  of  this  and  other  on^Tnstic  reactions 
will  aid  in  the  approach  to  varioixs  raetajolic  iiseaseSo 
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Proposed  GoursQ  of  Projects     A  second  phosphohexose  isoraex-ase  which  interconve:'; 

fructose-6'=>phosphate  and  mannose<»6"phosphate  has 
r'ecently  been  prepared  fron:  rabbit  muscle  by  M,,  Sleino     The  st9i'e° 
ocheinical  differences  in  the'  Pslationship  betxfsen  the  tvro  isomerases 
and  their  corresponding  substrates  vdll  be  investigated  during  the 
ne^dr.  yeses' o 
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OTHER  nWESTIGArORS 

^^   PHQJECr  DESGRIFTIOH 

Objectiveas  Ihe  object-ive  of  this  projoct  is  to  detorroine  whather  the  a+;::\\ 

air  f:.riRv3,in-»re3i3tant  diabetic  patients  contaiii  an  agent  or  agents 
^/nich  are  responsible  for  the  obser-'wed  resist9jiC3o  J£   soj  a  pu;r" 
ification  and  characterization  of  the  suDstance  is  envisionsd- 

Methods^Emg^^Bds  The  physiological  activity  of  insulin  is  determin.ed  by 
noting  the  augmentation  of  glycogenesis  produced  in.  the 
isolated  rat  he,Tji->diaphragm  in  the  presence  of  the  hoi'Taone  a? 
corapared  to  controls  with  no  added  insulino  Using  data  from  such 
experiraerxts  as  base-line^,  the  sera  obtained  froa  suitable  diabetic 
patients  will  be  assayed  for  an  anti-insulin  effect-, 

Major  Ffmdingss  The  nathod  for  assaying  insulin  activity^  using  increased 

deposition  of  glycogen  in  rat  herai=<iiaphragni  as  a  criterion^ 
has  been  standardizedo 

Significance  to  NIATfflg  Establishment  of  the  presence  of  an  insulin  antagonist 

in  the  serura  of  insulin -resistant  diabetics  wouJld 
eertainly  lead  to  a  deeper  understanding  of  this  phenomenon,  obsex-vel 
particularly  during  periods  of  acidosis  and.  infectiono 

Proposed  Course  of  Project?  The  fCoxst   series  of  experiments  vri.ll  be  concerned 

«d.th  the  refinement  of  the  method  enployed  'jji 
assaying  for  insulin  activity  and  in  testin-g  for  the  presence  oS 
humoral *  insulin  antagonists.  Time  will  then  oe  devoted  to  an  atbenpt 
to  fractionate  appripriate  deabetic  sera  in  order  to  pur-ify  and 
characterize  the  agent  or  a^entSo 
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None 


Liar  Hci'ioas  ;j:]d  vvjauds  ro  PSRSc:i:<iEL  R^iLirDia  ro  iiiis  p.iojscr  duhejg  C:iLEijD/ai 

YEAR  195k% 
Non© 


Project.  Description  Sheet  Contanued 

Proppged  Course  of  Projects  iKlowngj  vitaiTiiii  E  deficient  raboits  vjill  be  fed 

M-^^^labsled  glycine  and  the  isotope  concerts^aticns 
in  the  siraultaneously  excreted  creatine  and  creatinine  will  ba  goh~ 
paredo  2)  The  saae  proceaure  i-all  be  repeated  on  a^nimals  wliich  hav© 
been   rendered  t.iTjroto:!d.Co  3)  Selected  patients  who  e:-£liibit  create 
inuria  will  be  stiMled  in  the  sane  fashion » 


December  19514 


Analysis  of  NIH  Prograiii  .ictivitdes 
Budget-  Data  Shest 


,   MIAI'ffl  "  63117°35 

iio  "bodget  mWt 


12 o  BUDG3T  '^TlVlTIt 

J.,LSE:mCH  ^ 

mYum  &  APPRov^\L     /7 


ADimosTiiirioii 

TSGHinCAJ.  J.SSISr  C^'GE 


Ur^rDENIJ-'I  mi  COOPERArEJG  milTS  OF  THj;  PUBLIC  lEALIH'SS/tVICEs   OR  CTdER  C.iO" 
Z..vnO;Ss,    PROVIDIMG  FUlSSp  FACILITIES^   0.1  PiRSOjajilL  FOR  THIS  PRCJEGT  IM  i^iiri 
?5  3r  lp56s     IP  CCOPiiiTraG  raiT  IS  :JITHi:i  MIH  INDICATE  SERIAL  NO.    (S) 


■JI" 

•!RR. 


IF  JHIS  .R-JEGT  R^:.E:-i3L}iSs  GCMPLEI-Iil'JTS,  OR  PARiliES  RESEARCH  DOME  ELSE'.uiKPJ 
II-;  THE  PUHLIG  HE;d,TH  S^/.VICE  (./ITHOUT  I:;TERCH:L--!GE  OF  PERSO^iffiL,  F  iCILITISS 
Fi.iDS}j    ID?Ji,'TIFY  SUCH  RES^;iRCHs      (BY  SEai.4L  KOo    (S)   IF  v/ITHI:-:  NH-I) 

'section  on  Endoerinolodj  III.Alffl  62il||j^i6' 


OR 


December  19$k  Analysis  of  Mill  Prcgrara  ikctrvlties 

Honor's  3   Awards  ^   and  Publications  Shest. 

l$o  UUim  -  62117°3g 

siiiAL  :ra:iBER 


L6„   LIST  PUBL::CATI0NS  OTI.Ii.l  IH.itJ    -iBSTaXTS  ?ROM  THIS  PROJECT  3URi:JG  CclLSNDAil  TtLl 
19$kt 

"The  Ori;,in  of  Urinary  Creatine  in  Progressive  Muscular  Dystrophy '%  by 
JoDo  Benedict  J.  MoJ.  Kalinskyj  LeA«  Scarrons^  AoRe  Wertheinij  and 
Do  Steitenj  Jr^j  J  a  Clin.  Invest  o   (in  press-)  o 


o   LIST  HCaORS  MD  A.^AI©3  TO  PiiaSCl^lNiiL  iLiLATLJJG  TO   THIS  ?-iOJ20T  JUiiriG  C  iLJilDM 
lESR  I95Ui 

Nons 


I%ol''oCo     =    -1. 

Eteeasiber  19Bh  AnaJ^sis  of  IIH  Progrsn  Ac-fclvi-M.QS 

Project  DssGription  Sheet 

lo     National  Instifeite  of  Arthritis  ar^  Metabolic  Diseases 

2o     Biocheaaistsy  and  Hatritica    3o     Intsraisdia^  Metaboliam 
nBMIfOHr~~~~™™~~~~  SECTION 

lio  BethQsda 5<.     ra:MD-==6211?»36 

60  MQtaboliau  of  Glycogen 

7o  DTo  Mo  Ro  Stettens  DTo  Do  Stetteris  Jro 

80  None 

9o     PROJECT  DESGEIPTION 

Objecti-g^esg     To  gain  insight  into  tbs  nature  of  the  normal  tomofirer'  of  tfes 
glycog©!  of  liver  and  musole  = 

Methods  Eraployeds     Radioactive  glucose  is  adsiinis tared  to  anijaals  and  sub- 
sequen-Q-y  liver  and  nsusels  glycogssi  are  isolatedo.    Th© 
glycogen  obtairBd  is  degraded  ©n^matically  l^  methods  designed  to 
split  off  glueose  residues  in  a  ^st^aalAe  fashion  and  to  yield  a 
series  of  limit  dextrinso     The  fragiaeats  are  assayed  for  radioaeti'/ityo 

Major  Findingsg     Glyagen^  although  yielding  only  glucose  on  total  l^rolysis^ 
is  Hietabolieally  inhoaogeno^aso     Glycogen  turnover  does  not 
consist  Ksrsly  of  replacement  of  preexisting  Riolecules  t?/  n&s^.:y 
formsd  molecaileso     Instead^  ^ucoee  residues  are  added  to^  and 
removed  from^  ths  non=>reducing  ends  at  the  periphery  of  the  poly^ 
sa©sharide  mol©cul©o     %  a  sontinual  process  of  teaachingj  g].xicose 
residues  find  •yaeir  way  from  the  peripheral  tiers  into  tfae  mors 
@©ntrally  located  layerso 

SignificansQ  to  MAHS  Research;     Alterations  and  dafects  in  ths  way  the  bo^/ 

metabolizes  various  carbohydrates  have  been 
foand  to  be  characteristic  of  certain  nutritional  statesj  drug  actions 
and  metabolic  diseases  such  as  diabetas  arai  ?on  Gierke  ^s  disoasso     Ang.'' 
additional  knOTJlsdgQ  as  to  how  carbohydrates  are  normsily  handled  iftsy 
be  expected  to  contribite  to  a  better  understanding  of  fee  nature  of 
these  conditions  mid  diseases,, 


9c    PROJIJXJT  nsSCRIPTZON  °_Coatimed 

Proposed^  Course  of  Projactg     Cosrelation  bsteeen  the  sise  of  glyccgen  eoIscuIqs 

S.M  tli0  q-aanti-^  of  glycogen  fouM  in  liver  and 
raiscle  after  standard  psslods  of  fasting  and  after  adiuini  strati  on  of 
csartain  homonss  or  drags  will  be  soiglito     To  this  end^  a  method  of 
nolemlar  wsight  dstenaination  involving  reaction  of  carboj^l  groiips 
•<Tith  radioactive  cyanidSj   suggested  by  Isbell^  is  b©lng  dsvelopedo 
'.'he  method  m^  prove  useful  in  the  study  cf  otiier  po2ysaccharid®So 


RoPoGo   °  2 


Ana3ysis  of  hiE  Psogram  Acti-^ties 
Budget  Data  Sliest. 


MAW  YEAES 


l~TAfiEtr 


FT  1955 


ESPENniTJRES  rP^rr^mM  I  TOTALfraOT]   OTHERI^fHr 

3         jl  1/3  |l2/3     [3       p— -^ 


21,900 


,900 
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RESEARCH 


AmUIISTEATION 
TECHNICAL  ASSISTANCE 


\o   IDENTIFY  A?ir  COOPERATIHG  UNITS  OF  THE  PUBLIC  HmMTSMWCEs  OR  OTHM   OE^I^" 
ZATIOKSj  PP.OVIDIKG  F[JI©Sj  FAGILIHES;,    OR  PEP^ONMEL  FCE  TiiJS  PROJECT  111  EITifflR 
1955  or  195Ss     IP  COOPERATlWG  U?IIT  IS  XCETHIH  NIH  IMECATE  SERIAL  I'IO(S) 


I^TfTTOTWSllTllSMBEMr'CM^SSfsT^M'PAOTEES^'IlSEAECH  DOKE  ELSB-JRME 
IM  THE  ^IPLIC  HEALTH  SERVICE  (l-JITHOaT  IM'ERCHMGE  OF  PERSOIMELp  FACILITIES  CE 
MJrSDS)^   IDEf^IFT  SUCM  RESE/iRCHs      (BI  SERIAL  WO(S)  IF  I'HTHIH  NIH) 


Bsceraber  19$h  Anal^rsfis  of  WIE  Prograni  Aetivitdes 


EosXTSg  ATirardSp   and  Pablicatloas  Sheet 


16 o  tiST  KJBLK^lWr^^R'TOSriBSTElACTS  FROM  TflS^PROJEGT  HJEIKJ   CiCME/lE  lEi^l 

"A  Stac^  of  the  latin*©  of  Glyccgen  Regeiisration  la  ths  Intact  Animal"^  by 
Mo  Ho  Statt®%  sad  Do  Stattsn,  Jr„^  Jo  3iolo  Ctemo  |0?p  331  (19Si4)o 

"Glycogen  RegerBration  in  ¥ivo'%  by  Mo  Eo  Stettsn  said  Do  Stottsn^  Jr<,s 
Jo  Biolo  (hmios  (in  press  )o 

ITo  tlBt  HONCES  Ai^©  AWARDS  TO  i^ERSONMEL  RESSiG'"'^~'mirPROJECT  DOflNG~SAlSMF 
YEAH  195ht 

AlvareDga  Award  ©f  Philad^phia  College  of  Physiciaas  =>  DTo  Do  Stattsn^  Jro 


RoPoCo       "     1 

Decenfoar  19Sh  toal^rsis  of  NiH  Progrsai  letivitiss 

Project  Desoriptdon  Shset 

lo    jfatloml  InstifeitQ  of  Arthritis  and  Matabolio  Diseases 
INBTIUTE  "" 

2o     Biochemistsy  and  Katrition    3o     Intenaediaiy  Metaboljga 

lio     EetJiasda 5=.     MIffiD°62n?=>37 

LQCATIOH  SffilAL  ITaMBER^ 

60    Evaluation  of  eatabolio  pathi'fays  for  glucose  in  intact  c&Ua 
J^OJECT  HTLE  "^ 

7o     Dr,  Bo  Bloorai  RPo  F  Ela©aberga  Jro 

8  o     Hone 

®HE&  IWESTIGATCES 

9o     FRQJEOT  DESCHI^TION 

Objeotivesg     The  objeetives  of  IMs  pro  jeet  are?     1)  tha  determination  of  the 
""  extent  to  #iich  the  ^ycolytic  pathway  operates  in  -"die  eatabolism 

of  glucose  in  normal  tissu©|   2)  a  comparison  of  tMs  quantitgr  mSi 
the  role  of  ttie  i^ycolytic  patlHf^  in  various  pathological  states o 

Methods  Eniployedg     The  methods  employed  to  date  have  primarily  in-g-olvad  deter^ 
°'°'~~~~~™~~~~~~"      inination  of  the  radioeheniical  yield  of  carbon  dioxid©  from 
various  C^^  JSbelsd  substrates  in  vitro  and  in  vivoo     Also^  a  siinpli- 
fled  technics  for  tha  anlysis  of  C^aotivities  in  carl»ns  1  and  6  of 
glucose  has  been  developsdo 

Major  Findings;     It  has  been  dszixonsts'ated  that  spproxiEiStely  hh%  of  glucos© 

'  ©atabolism  in  liver  slices  derived  from  nonaal  rats  proceeds 

¥ia  tte  ^yco lytic  pathway^  araS  that  the  remaining  $6%  of  glucos© 
catabolisa  is  oonsistent  wiiii  th©  regji-irements  of  the  oxidatiTe  pafe=- 
"S-ayo     It  has  also  besn  shown  that  dlaphragn  sections  obtaiiisd  from 
normal  rats  cataboliae  glucose  exclusively  through  the  blycoljrtic 
path^^s  although  tMs  tissae  is  capable  of  oxidiising  gluconic  aeidj 
a  product  of  ths  oxidative  pathw^ro     Furthejsnore,  it  has  been 
observed  that  in  livsr  sliees  dexlved  from  diabetic  ard  fasted  rats 
an  increased  fraciion  of  glucose  is  glyccAyaed  as  compared  to  that 
catabolized  non^giycolytieallyo 

Significance  to  !IIMD  Research?     In  order  to  ja-operly  evaluate  the  disturbances 
''''==°'='''-'=''-'-~~'=='''='^^  ^j,  glucose  metabolisn  oceurrii^  in  Sios  patiio^^ 

logical  conditions  characterized  Igr  abnoiraal  carbohydrate  metaboliss,j 
it  is  essential  to  understand  the  behavior  of  glucose  in  normal  cells o 


9o     PROJSCT  jjIggRIl'yiQ'L.r'  gQ^tia-asd 

The  prograra  caitlined  in  tMs, report  shaild  yield  results  vfhieh  Mil 
facilitate  such  und@rstand.ingo 

Proposed  Course  of  Projects     To  date^  work  on  this  project  has  p:'iri'iarily 

involved  tlie  ts©  of  isolated  liver  and  diaphrag/.Ba 
Sach  studies  will  be  attended  to  ©-feer  tissues  such  as  brai%  spleen, 
heart,   testes,  kidneys ^  etco     Also  certsia  aspects  of  tlus  problsm 
x-Jill  be  pursued  in  viiroo 
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Analysis  of  MH  Pi^grsa  Astiidties 
Budget  Dat-a  Sh©®t 


lOo  NIffiD=62n?°3? 


HTM 


Ho  HJDCTncfTfOTi 


RESEARCH 


AH^INISTRATION 
TECHNICAL  ASSISTANGl 


riTTBEOTIFI  ATH:  cooperating  UffiTS  OF  'fmWBLlG  HEALTH  3ER?I5E~0Rr^Hll  ORGAM" 
ZATIONSj  PROVIDING  FJMDS^  FACILITIES^  OR  PERSOMEL  FOR  THIS  PROJECT  IN  EITHER 
1955  ©r  1956?      IF  COOPERATING  UICT  IS  mTHIN  NIH  BIDICATE  SERIAL  ^lOfS) 

None 


IF  THIS  PROJECT  RSM^lSs   COI'IPLEIffil-ffSj,  CR  PARALLEI,S  RESEARCH  DOME  ELSEl-JHffiE 
IN  THE  F1JBLIC  HEALTH  SMVICE  (VJITHOIT  nJTSRCHAKGE  OF  PERSOF^Jlj  FACItJTIES  OR 
FJTOS),  IDEIfTIFT  SaCH  RESEARCH?      (BI  SERIAL  NO(S)  IF  WITH  NIH) 


Section  on  Enzymes  and  Cellular 


EoPoGo  =  3 

Dscembsr  19$h  Analysj^s  of  HIH  Pz'ograra  AetiYities 

HonorSj  A'srardSj,  and  Pablications  Slieet 
l5e  MAMD  62117°37 

I&TMSTraHTlGCTrOTS^OfHEF'TOj'^^mSfS  ERm  this  project  mRIJB  GALETTDj^TmF 


'The  Fraction  of  ducoss  Catabolised  v±&  the  Glyeoljtic  Pathway'^  ly  Bo  Blooa 
and  Do  'jtett©%  Jr*,  Jo  Biolo  Chm^op   (in  press). 


TlSfHO'lMsTilb  AWMDS  TO  "EHSCmlTRS^TIMG  TO  THIS  PROJECT  "roRITIG  CALI^IF 
YEAR  lf5iis 

None 


December  195%  ismljBlB   of  HE  f^o^ema  Aetieities 

Fg^o^ect  Bsse^iptiea  Sheet 


2o     Cfaemistey       3  = 

MBOMTOBir~  Hcff 


WDMBT 


7o 


8o     loae 

O'^EB  IMESfliASOSS 

! 

GoBtiBimtiOB  ©f  stadies  ©a  asF  aas'cotics  d©riired  f?om  aetioa  of  se'Stis?! 
imd  et&yl  fejpoteoaiits  oe  tbebsiaao     Exfeemd^d  t©  ®aal0go^■i®  rsaetisas  ©f  di=> 
fejrdrotfee'b®!©®  aad  dilsydrocodsiaoae  eaol  aeatate^  w&ieh  i#oald  aot  Tbe  easpseted 
t©  f@®et  hut  aeves'tteleg®  do  so^ 

By  iBTitatioa  of  tfee  Seeretm-j?  ©gaeral  of  Uaite^  Sstiose  ©©g-vsd  oa 
Committee  of  tteee  iateraatioa©!  esspsrSs  oa  ©rigia  ®f  opiraas  Halted  Satioas^ 

lo    f . 

(5®iapleted  reffiaiming  portion  of  ©atifflalss-l®!  g-esiearefe  ®M  published 
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10, 


HIMa^  62118^38 
SERIAL  KUMBER 


11,     BUDGET  DATA  J 


ESTIMTH) 
EXPEMDITDISS 

BUKSEfSb  P^ITIONS 

MM  lEAHS 

I 

PATIENT    I 
DAIS      1 

PROF 

OTHEH] 

TOTAL 

PROF 

OTHER 

TOTAL 

FT  1955 

l^ffTOO 

1 

1 

2 

1 

1 

2 

! 

FT  1956 

15^700 

1 

1 

2 

1 

1 

2 

\ 

i 
1 

12<,     BUDGET  ACTIYITIi 


RESEARCH  .  ^^ 


ADMIKISTRiTIOH  /^J 

TECHNICAL  ASSISTA!?CE    ^^y 


TS7~IDEOTIFI  AOT  COOPEMTIIG  UMITS  OF  TIE  PUBLIC  HEALTH  SER^ICE^  OR  OTHER  OffilM- 
ZATIOWSg  PROVIDING  FUMBs  FACILITIES^  OR  PERSOMEL  FOR  THIS  PROJECT  IN  EITILER 
1955  or' 1956s     IF  COOPERATING  U!JIT  IS  IITHIH  NIH  im)ICATE  SEffi-JkL  10(S) 

lone 

lijo  '  IF  tSs  PROJEcFiSiSL&s  COUPLBKEHTSs  mF^^ElS  RESEMCH  DOME  ElS^mf" 
IH  THE  PUBLIC  HEALTH .  SERflCE  (T.TTHOUT  IJJTERCHAMGE  OF  PEP^OfJWEL^  FACILITIES  OR 
FUM)S)s  IDEOTIFI  SUCH  RESEARCH  I     (BI  SERIAL  KOCS)  IF  WITHIN  I'JIH) 

Moa8 


Mcewt'sr  195^'-  Analysis  ©f  m  Frop^ea  Aetiifities 

62118=38 


15o  BMMP° 
^^ 

l6o  LISf  FOBLICAKOIS  OfM  MM  ^^Sb  FEOM  MS  PSOJECTTSfre^ffi^T^ 

Lewi®  Jo  Sarggat  ®ad  Lyndon  F»  Ss^llo  C®?biBol@a5ines  derived  fs»©m  7-  mad 
8°A©©t2^1=-i^2,3j>^"'fe®t3mfeydroacs'ifiiaes  as  Plssmodieideso  Jo  Orgo  Ctemoj 
19,  1%00  (195^) o 


Ifo  LOT  EOSOHS  m>  AWMBS  TO^SSIEL  EMATMQ  »  fHIS"raSlCS  DiJHS@"C^i^ 
lEM  195^8 


I>ses3i3er  19H4  i^as.lyGis   of  NIH  Prograia  Astiirities 

Pro.'jeou  Desoi'iption  Slosst 

l»     National  Institut©  of  Ai^liritis  &r^  Ms'babolio  Diseasos 


Jo     f h©  ef f egt _ .o_f_£OQgtg_ea jradiat^     j3s^ ^tissue  ^^^^  ^^  diffex 


7o     ^^^SJ*"  ^^^      

PRIWClrAL'Svfsi'iaif  OR  CS  ] 


oo 


efmrTi^sfiGifei^ 


9o     PROJECT  DSSCRIPflC^ 

Ofe1©Qt^©s^$     To  study  pattas.'ns  of  gTmrbh.  smd  difforsatiatiea  in  siiapie  tis-- 
su©s  aftosr  •^arj.oua  dosQS  of  roeatgsa  2»adiatione 

fe^odg^ployed  5     Hydra,  a  fresh  isiter  coalontGratej,  has  been  U5©d  1^  thsss 
'"  ""*"■""""  et^Tes  bacau,3@  of  its  ability  130  rsgeaerate   (difforsntiato) 

lost-  pas'ts  and  b©eaus©  dialing  as^ssual  roproduotisti  gr©w&  pims©e  qbti 
b©  rolQ.t'lv®ly  easily  separated  frcsa  d if f ©rea-^iative  plmsss  of  deTslop-- 
meato 

l^jQr_FMidiBgs_e     Hire©  major  fisadisgs  of  tli©  past  y©ar  ha'r®  b©sn   (I)   feat- 
MgS04  and  glutathione  together  faisn  added  to  as  inorgaaio 
jE9di«3ti  pFoteet  lijfdfm©  a^inst  tfe©  repredisetiea'^lMtibitiRg  ©ffesfee 
©f  rossitgea  sadiati^a?,     Th©  ppo-fesetiTrs  sffeot  is  pot-sntiativQ  and 
32ot  additiv©«     It  saxssis  jmrticsulaFly  si  gnif  least  tfeat  prsteGt-ion 
F©@ults  t&®n  th®  tw9  a(^©35;-E  ar©  gi'e'^i  after. irrMlatioao     (S)  That 
8i  doss  @f  TO&atgQn  Fays  «aiiGh  is  l®'J;hai  to  72fa  of  adult  aaimalg  in 
24  hours  kills  Kily  IS^  of  theiF  n®i7ly  d©T?©l©ps!2  off  springs     Hris 
diff©reao©  in  soasitivlty  appar^itiy  do@s  not  Qsist  at  stsb'^lsthaX 
d@s©e  ^®5  F®pF©du©ti^2  i@  used  as  a  Qrit®riQs.o     (i)  fte,t  Fssntgen 
£>adiatioa  is  more  ©ffoetlTQ  in  pre-s^nting  ths  iaitiation  of  ds-v9lQp<= 


PROJECT  DFSCRIPTIOn  =»  GONTIImITFD 

■^ff:l?l.i-'5^f-J.P^ .-      f!^.-^M? ^^P^^'^h'     '^^«®3®  stisiiss  show  tlmt  it  is  poa--« 

sibls  to  sopirat©  radiation  effaotc 
^a  gro'(^eh  and  raorphogenesis  aad  partly 3,  at  least ^  to  oom'iters.st 
radiation  sffaots  by  ehQjaical  rsansc     Thgy  also  illustrat©  tbs 
uss  of  a  relatively  simpl©g  asssoaliy  reprediteing  animal  to  db-^ 
iiSiin  infoiraation  about  factors  that  affect  tissue  ijro-^ith  ixx 


Reposed  coiars®  ,„o^  Pf.'Ofe?--*      ^'^^  '^^  study  th©  tiao  ssqiaeaoe  in  ishieh  MgT'f 

aM  §SH  ®3:®rfe  their  ©ffeots©     (2)   f©  etudy 
th©  ©ffe«5t  ©f  sin^®  and  repeated  los?  doses  of  iojcsislag  radiatioas 
&i  th©  ©euiTS®  of  tie  ea©  growth  and  differentiation©     a©  dirs©tiori 
of  tMs  project  mil  b©  shifted  graStaslly  to  problems  of  i^tabolisH 


fSJ.B  of  r-)IH  Program  Ac1;i'riti08 
Budf;et  Data  Shse'fe 


iOo     MIA'©-     6i 


BUDGET  DATA! 


ESTIMATED      rB@g^D^^^^I^^g^~l"''"^^^"'MH~^lHS°^^      [""R&TIEK^J 
EXFEIitDITaRSS     l^ofJ^^mTr^^t^^Of^J    OTISiR  J^__fOgL_| DAYS     '- 


M 


HESSilHCH  ^^ 

EEWIEf!  &  APPROYAL     /T/ 


ABMIHXSf RATION  £7 


XS"r~TDMTlF?"°Ill¥~£fQO^R/\?I¥S  IHiTITS  OF  THE   PUBLIC  IFALfH  SERTICF.a   OR  Of IF.°R°W(if Jl-~ ' 
NATIONS ^    PFOVIDIHG  FUMDSj,   FACILITIES  „   OR  PERSONKSL  F'OR  THIS   PROJECT  IE  EITIIF?: 
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lo     latiosal  lEstltwte  of  As'tteitis  asd  Met®feoliG  Sissasss 


60     Higsasr-car'boB  siigggs.-,  aal'tycirQ  sagagg.,  sagag  aleohols  aad  tbeig  degj-yatives 


©imH  IlWEBfliAfOES 


?®s     fo  evolve  gexieralisatioa®  relatiBg  the  physieal  properties  of 
~"      tte  ^oaps  of  s'afestaEees  assed  ia  tiie  projeet  title  to  tfeeir 


Beeeat  Process g     fhe  ej^attiesis  from  ID=alloss^  by  a  combiEstioa  of  ehe^iisal 
asd  'bioelseisieal  ffistfeods,,  of  six  n&w  erystalllae  heptosss., 
lisptMloses^o  sad  fesptitolsi  evidases  tliat  aot  oaly  sugars  witli  tlia 
^t-go°^  gltteO"^   ido=j,  aad  _ggIo°eoBfiguratioag  biat  also  those  with 
the  ®lio°  g  gaBBO^'i,  t^o°^  ®ad  proba'bly  the  gaXa^cGafigi^atioas 
fpKa  moaosierie  aoEffed'tSsisg  aiihydrides  in  aeid  solutioaj   isolation 
of  ©ab^dyides  thus  fOEmed  from  S=allose^  L°allo°liegttalose 5,   3°«3-eo3ty« 
B°ag®l3 JBO "Iie^Qa e j,  D-^raso-teptiilQse^  D^^^ao-lseptialose^,  B°talO" 
heptalose^  and  a  seeosd  anb.jdride  fifosa  B°ar5go°b@pt^loss j  two 
ayathssss  of  1^5"ffl52%^'0"B=©ltritol|  aad  proof  of  straetra*©  of  tlie 
metfeyleiaeatioa  proS'saets  of  B=>a 
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sugsig's  ©ad  extessioH  of  tlie  2?eac 
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1^6=An&yd2'o»3°B='galopyraB08e  ia  Acid  SoliatiOEo     Jo  teo  Ctemo  Sqc,   (is  pyess 
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8,     Mas'y  Js®a  BsE'settp  guegt,  Fa^la  M.  Farigi^j,  I't'elsi'a  ©.  Peaks,.  B^yoa  laer.s 
Co  @o  Beagfei^gf  SBd  I-^o  Mo  Joaes 


momcT  oESgaiFfioi 

Hsaffij  aeeessaffy  aaalytic®!  ssrviees  fas'  jpeseag-efe  peysonael  of  tfee  ietioa^ 
Ia®tit«te§  of  lealtbo     ftee  scops  of  tfei©  work  i©  ®raHWs=iaefi  ©®  folloTOg 

lo     Froffl  8^000  tD  lOjOOO  elemsBtal  or  fHaetioBal  groap  clgtsnaiiMtioas  ©je© 

teoffiiasp  iodiaep  ptospfeosuss-metsls  ®£id  vs^iois®  fuaetioBiil  groups  si^eh  -as 
aeetyl,  ®etiw  hj^xogen^  mettoscylj,  ess'bojQflj  @tec     Service  of  this  ts/pe  ia 
routiaslj  px^oirided  for  ©pproKissatelj/  100  r-essa^eli  wog'kes's  of  ths  111  staff o 
Iffi  rndditioffii,  ®ffi§lys©a  are  pspforsied  foT  govsraaeatsl  ageasies  oet©ide  ths 
IIHj   iasofaip  ©^'tMe^,-  ©@a  fee  bsadied  %fit!ioat  jeopss^disiag  tte  progg-ess  ©f  111 
researeho     For  e^ampl®j,  duriag  the  past  jesar  seveg*®!  taadxed  analyses  fea^e 
•been  doae  fojp  personaei  ©f  the  Kav®l  Mefiiesl  Bese®j?efe  lastitote^  Bstfeesdgp 
Ma,^  Ifee  ^berealosi®  Se®e®pefci  toborsto^ys  USFKj.  lew  York^  aad  tb@  S®ti©a@l 
Bm-esH  ©f  Steai@ffd.So     Otfeer  ®g®asi©s  whieb  have  at  variolas  times  reeei^ed 
aeeded  sesviee®  iEelwdeg     a©  la¥al  Beseas'eli  Laboratory^  tofe^ostiSp  Cfeesie&l 
Warfare  at  C®ap  Biatrieb^  Mdo^  Food  ©ad  Bsstisg  AdmiaistratioB^,  WasMagtoai,  Do  C^ 
Md  tbe  Ite^ylaad  St®te  I®®lt&  B«p@fftaeato 

2o     A  lafeoratOE'y  operated  by  Ifeo  Jone©  provides  iafrajred  sspsetif®  for  tfee 
Gsrbobydz"®t®®  Seetioa  of  the  Laboratory  of  Ctemistss/c     f&is  laboratory  was 
estsblisled  late  ia  1954  aad  is  providing^  ®t  preseatj  ©bout  70  iafr^ei.  spas- 
tff®  peg"  montlo     fti©  ffiimbes'  will  ^adoafetefilj  fe@  iseressed  @s  eoaditioa®  beeose 
stabilised o 

3o  Sue  s©nfi©es  of  Ifro  'BemBb^^g  ar©  ©mailable  for  -^fajfioK®  mlero  aad 
aBaero  Mml^seSo  For  example,  dm'img  tte  past  jfsar  fee  Ms  ssde  over  2^000 
deteymiaatioBS  ©f  lagtie  ®sid  aad  ■gh.QB^hGmm  for  BTo  Ses  Bh^i?  ©f  M-E" 


Ml/fi®  ■=  62113. 


ps'o'toleias  wlaiela  tbe  laboratory  i®  aot  ef"«sip|s€d  t©  hsadl®»     For  essEplej,  teeSi= 
aigiaa®  h&^i®  bs©a  iasts^e*£4sd  ia  teeteiqi^es  @aS  assisted  ia  settisg  up 

n  aaalyeesx 


Si^ifieaae®  t®  MIMS  aad  KHg     a®  work  dosae  by  tlse  Eieroaaalytieal  lafeiora° 

topj/-  is  ©f  Tital  import^ase  to  mms^  ressegrela 
©€i©atisti3  o     f&e  aEaljses  aid  is  ideatifylBg  rasteiw^m  s^ratfeetie  qf  eafera^al 
pg"0toets|  ps'Q'rliag  proof  of  fsajfity  aad  idsatit^r  of  ®3?ntliietie  E:at©3?ial©|  @sd. 
P'OTid©  iafosamtiOE  ©egied  to  follow  th®  prop*®©©  ©f  ¥®?ious  regssffefe  pg'0= 


Bropoaaig.  Co^gg®  of  Froj@@'Sg     It  is  ©OBtssplsted  ttet  tlsis  sas^ie©  'o^ill  fe© 
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IDEOTIFI  AI^  COOPEPJITING  U5IITS  OF  SIE  PUBUG  HEALTH  SEWICEj  OR  OTHER  ORGAIG- 
ZATIOJBp  PHO¥IDIHG  FITIDSj  FACILITIES^  OR  PERSOroiEL  FOR  THIS  PHOJECT  Til  EITHER 
19^5  OR  19?6s     IF  COOPEmTI?IG  UI'HT  IS  WTHIl^  KIH  II®ICATE  SERIAL  KO(S) 
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2,     Cteffllstgy  3»     C@gfeoha^dr@t@3 

^Mt«  _=  iraiAL  MfflEE  ^"™"~~ 

6o     Bibos®  Dsgj^mtives 

To     Ho  So  Fletehegg  Jg° 

8o     B°  Ko  less 

©SffiR  IWBSTISAfORS 

9o     raOJlCg  BEBCBIFfSOM 

01? jegti^@@  g     To  elisseidate  ths  cfeesaistry  of  the  SHgay  ribose  witfe  tte  objeet 

of  developiag  metliad®  for  the  s^ntfeasi®  of  bi©l©gie®3.l5f  3japor-t®at 
ribosides,. 

Mettete  Eagloyedg     ©aided  hy  tSi©  theory  of  tbe  iHtsrsstioiaB  of  ©tosde  groiaps 
withia  Eoleeiiles^  a  lajfge  variety  of  sfeeaieal  ffiethods 
Imve  fceea  lasedo 

Ma.5og  FiMiagsg     Methods  a.©veloped  earlier-  ia  tfeis  pro^leet  for  the  ©.ysatliesiii 
©f  ribopyraaosides  ®ad  rifeofu^^ioaifis©  from  rifeose  Itself 
h&'^ef  in  OUT  haads^   lei  also  to  g'i'bose  ovthosBter  derivatives 
©f  uaifBa  struetiareo     Becmmse  of  tfee  vital  p@rt  plmysfl  bj 
s-ibos©  aad  its  derivatii/e®  ia  liviag  ©rg@Bisms  it  ssemed  wise 
to  espsmd  our  kaoxfleige  of  ribose  tteough  iavestigatioa  ©f 
th©s©  offttooes ttrs  o     i j, 2 ( l-beasji'lox^'beBgylid.eae )  =@=-D"=ribopyr®sos© 
to®  "bsea  synthesised  is  ex^ystalliae  f©rm  ©ad.  gfeowa  to  deeomp©se 
©poBtaaeously  into  a  sulbstaaee  whieh  ^-aa  proven  to  be  lp2j,%= 
ortfaobeasosfl-o-B-ribopyraaosec 

Sigaifiesifflge  to  KAMB  Eeuem'chi     Uaderstsading  of  the  e'aemistry  of  ribose  Mw 

feeea  iaereasedo 

Proposed  Co^ags@  of  ^ojeetg     ffee  feetavior  ©f  orfctooseid  deri^s-feives  ©f  rib©- 

fvsraaoB®  will  be  studied  fiurther  @m&  tie  iafogss- 
tion  ttag  gaiaed  applied  ia  sm  iaifestigetioa  of  the  aj^'at&egis 
of  a  moiety  of  the  BW  molegulej,   tfee  so^e^Ued  "fiieotinsmide 
riboside o" 
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1955  QV  19P&S     IF  CCOFSMTSG  USIS  IS  W21SII  IIH  ISBICAS  SSSIM,  lQ{Sj 


IF  f ffiS  SEOJECf 
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mm),  mmTwi  such  beseaigis    (by  serial  ifOo(s)  if  wtsim  iih] 
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Beceiafeer  195^  Aaslysia  of  III  Program  IctlYities 

Honors  J  A%"ardSj,  ©ad  FublieatiGns  Sheet 
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Hewitt  ©o  Fletsfeer^,  Jr..,  aasi  Bobert  E»  lesso     F^epsratioa  ©ad  Properties  of 
2,3j%»!E2'i"0°beiazoyl"P»B»piboseo     Jo  too  Chemo  SoSo,  ^,   T^O  (195^)  = 

lobert  Ko  Mess,  lai^y  Wo  Diehl  ead  Hewitt  ©o  Fletebes',  Jr<.     let;  Beaaoyl 
B©riv®tives  of  D^Ribofiupaaose  aad  @ldehydo°D°Bibo@e  o     She  Preparatloa  of 
Crystalline  2j3,5=&i-0-feeBSoyl-=^"B°ril30se  from  B-Biboseo     Jo  teo  Cliemo 
Soso,  ^,  763  (195^)0  " 

Botoert  Ko  less  @®d  Hewitt  @o  Fletche^p  J?c     Fz-eparatioB  aad  Fropertiss  of  ^.3- 
Bi-0°'bemsoyl-Ij2=0"-(l°hydffOxyfeeEsyliiiieae)-a=B°2'ibo8ej  ©a  Ortliobensoie  Aeid 
Berivativ©  of  D-Bibofurmaosao     Jo  too  Ctemo  Soco^  ^^  1663  ( 195^0 » 

Bypgodiagts 

Bo  AUerton  ^id  Hewitt  ©=  Flete^er^,  Jr,     SIse  Asetoljsis  of  Some  Qw^hot^^^^te 
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Hewitt  ©o  FletehsE-^  Jro^  Harrj?  ¥»  Qieai  ®ad  Bobeyt  lU  He®So     Ketfe^^l  ^-D-Sialo- 
fiaraaoside  ©sd  Certais  Otter  Derivati-yes  of  D°6ul08So     Jo  Amo  Cfeeao  Soe^^ 
^,  3029  C  195^0  o 
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io     tetioaal  lastitiat©  of  AgtlsgjLtis  sad  fetabolie  Bisassee 
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6=     SteTOttage  of  tfe®  Carbohyteate  Moieties  in  Stgvioeide 
l^OJICf  TITLE 


7o 


Ho  Qo  Fli^tchBTf  Jro 


8o     Ho  Bo  Wood,  STo   {Fellow) 

9o     mOJECf  BlSggPflOI 

0^ jeetives  g     ae  ofejestive  of  tbis  project  is  to  elKeidat®  the  ®trK€tia?e  of 
tte  eaff'bohyeirate  moieties  ia  ©teviosida^  the  eimat^  SQa=to2£i@ 
pipiaeiple  of  the  Il!:?®gu<a2i'®a  plaat  Stevi@  Bsteadia^o 

Method.^  Employed  g     A  variety  of  ebeaieal  de^afistiv©  methods  a^e  employed  = 
oxidatioa  with  glyeol^eleawiag  agents^  laet^latioa^ 
laydrolysiSj   etco 

Itealog  FiMiagag     Tt?o  of  t&s  glueoss  residues  ia  stsvioside  mre  joiaed  togatfesr 
■foy  a  Ox=Gg  linkage  ©ad  t-heage  to  ®a  aleoaolie  ©xyges  of  tb® 
®gl«soao     Sfce  rgsmiaiEg  gMeos©  ?iait  is  attaelaed  at  Cj^  to  s 
'^stsg'ie.ally  feiadered  eesbosyl  of  tbe  esglueoao     Oa  treatssjat  ifith 
alkali  the  latter  ©foap  i®  eleavefi  to  give  levoglsieosaa  sad 
stsviolbiosideo     ttias  ste-^'ioslde  is  ®  wfeollj  new  type  of  alkali 
labile  glycol ideo 

Sigaifieaace  to_lBI€Di  Eme&TQht     Basic  iBfo^sstioa  regsffdiag  tlie  stractiare  of 

tfee  sweetest  naturally  occim^ing  ©tfostaaee 
Saas  'been  gained o 

Pgoppged  Com'^e  of  Fgojeetg     fte  eyntfeesis  of  glBcose  deriiratives  egtes'ified 

at  e^  by  stss'icallj'  Maderefi  ®eid@  fioSo  models 
of  ®tevio©id©)  is  beiag  studied  by  way  of  cQafiming  oup  tlieory 
reg^'diBg  the  betevioff  of  stevioside  with  alkali »     ffeis  work 
will  13®  eompleted  withiia  the  coming  jewc 
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PaOJECf  ESSOBIFMOI 

Projeetg     Dsvelopmeat  of  syatfeetie  aad  asaijtieal  pi^oeediares  to  px'O'^e  th« 
preseaee  of  nc-vel  iBterEsgitistes  ia  tfea  eatsfeolisia  of  @aiao  aeic 
^  wliieSi  are  too  Is'aile  to  b-s  detected  hj  euBto'issss'^  routine  methods » 


jA  or  tae  osaaatioa  mecEaaxssas  or 
lieteroeye'liCj  arcKsatie  ©ad  alipls&.tie  model  eompo^Mds  Eakes  pos= 
tlie  synthesis  of  missiag  or  novel  iBt©raiediat©s  ia  ttoe  breakdox^ra 
of  pfeysiologieally  iaportaat  faetoffs  sm".!j  as  ©jaiao  aeidSj,   purines  j, 
vitmiisn®  etCo     ?&e  availability  of  sksIi  iaterinediates  ofetaiaed  fey 
r/akes  it  possibl©  for  tMs  bioc.Vieaist  to  gaia  nen  iESigfet 


Methods  Employed g     Ifs-fcr  rQ^te®  ai°®  feeiag  d.g%'®lopsd  for  tlie  syntMssis  of  eompo?^S£ 
wfeieb.  so  f@^  feave  aot  beeB  sj^nthssiseia.  'besaiase  the  diffi^ 
caltis*?;  eneomitaff'eS  h®,'<re  fce@a  too  great  oi'  besaase  tiae  kaowleflge  for 
the  fostulatioa  ©f  suaefe  ffiOflipoi!aad,s  bas  'oessi  lasMiEgo     Speeisl  new  teeB,- 
nique'j  ©re  employ ed.  in  ma  atteiapt  to  simial'iite  ia  vitro  1102=22®!  aad 
atooxifflsl  oxidatioa  prcieesisss  ose?25?'2'iKg  ia  •^riiroo     PMysico^eSisaieal 


aspjicts  of  reaetioBs  ©sd  lBt©rs<otioBS  of  fanctioaai  groaps  ia  model 
comaoiaads  0®  well  as  ia  b.igin 


[igd  JBgs  %     In  eollafeoreitioB  witla  Bto  Ao  Ek^  Bo'5?Iiag  Sreea  State  Ilaive?= 

®ity;,  @»d  ETo  So  UdeEfriead  (IHI),  aew  labile  metafeolites 
derived  from  tryptophan  sad  bsa^isig  oxygen  fimctions  is  positioas  5  sma 
f  .Im.'we  heen  prepss'ed  as.d  eorjfelstad  with  regard  to  their  actual  aad 
pot®ati®l  sigaifieaaee  in  ¥arlo«s  biological  systems »     J^-  Aad  T^liydrccrty" 
t^yptoplian^   "ts'yptasrlav?  and  -(hetaro)®iKia  fea¥e  been  prepared  is  good 
yield o     The  availsbliity  of  tlie^e  synt&etie  substances  resde  possible 
various  'bioelaemieal  tests  ®ad  tfee  ideatifieation  of  some  of  the  eompousds 
witb  nev  mets'bolits^i  of  tryptopli®ao     la  collaboration  with  Bs*..  Beiler;, 
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stetson  UnivsrEitj/p  tiie  fuHdassatsl  aaeliaiiiss  of  aoa^sasyBiatie  tra2is= 
aaiEatioia  hm&  tieea  stedJ^eti  ia  severs!  i-mifSo     fhs  fiadlBgs  h&ve  besE 
pwfelished.  in  a  first  ps?ogff-ma2atie  psper^ 

Infrared,  spseteopliotomsteie  aet&ods  lrm,ve  'bessa  developed  for  the 
diagaosis  of  (iRfeil©)  teteroej'elie  sad  opea  sompov^dso 

^s  eoB^es'gioa  of  Ijistidias  (i^it^  Ds'c  Bsileff)  to  (®llo)byteo2-:y= 
proliae  ■^ia  the  aew  (®llo)"=h3fdros5'or-ait]aiBss  lias  farnislied  •^alaa'ble 
iafcraiatioa  oa  stereoelaeEieal  iatsifTslatioBS  asd  the  aseliaBis®  of 
eyelis®tioa  of  open  (aydra3£y)asHiEo  asid®  Into  new  ©Bd  Imown  c^( 


Sh©  ty®a@©aH.'al@S'  iateyactioE  of  a  peptide  ^oep  fc®s  beeH  demoffi" 
str©ted  is  @  model  gosapo^ad  for  ths  first  time  in  sollafeoratioa  vjitli 


law  ©aalytical  procedure®  fos°  tii©  detection  of  «n?j®iial  fMiiao 

BV-s  feaea  develoaei.  is  eollaboratioa 


SigalfieaBee  to  Metafeolie  Bise@@@s  Heseage^g     Very  recent  biocSseaiesl  aad 

eliaical  iK-yc-stigatioas  hscwe 
led  to  sus'ps'isiag  findiags  coaces'aiBg  tbs  etioiogj'  of  certsis  loag- 
kaowa  diseases »     Here^itarjTy  n'utritioaal  or  enviroaaieat®!  faetors 
p^odwee  deviations  from  staafiard  metabolie  patteras  of  siaiEo  acid 
de^afiatioEo     la  p®?tiei!il®r  tlis  follo-5?iag  diesases  Ma¥e  been  assaei^ 
mted  with  nsw  os*  kaowa  amiao  aeid  metrnfeolites  g     sehisogteeaia  ©asl 


FiiFthep  coirelatioas  betweea  &alno  aeiS  metafcolites  aad  certaia 
dysf^aetioas  are  aot  as  elem'=gat^^  but  eei-t-aia  msats,!  disordes'©  seem 
to  ffsspoad  to  large  doses  of  gliatmiie  @cid  or  glut-@asiB®p  possiblj; 
®lsa  to  fosmaiiiaoglutariig  acid  (fyoa  bistidia@)i,  eertaia  feeaopbilie 
cases  Imcli  ses'otoBin  ia  ttee  blood  platelets ,  disardsjrs  la  collagen 
raetabolisa  H»y  poiat  to  abBoreial  oxidatiosi  pjpo&jets  of  {h^-^^OT^.y}" 
proliaeo     la  vIsh  of  all  these  observstiOEs  there  is  a  defiaite 
aeeegsity  for  t'ae  syatliesis  of  the  ■irsrioias  missisg  labile  amlEO  aeii 
jBstafeolites  i=flao8e  esistease  or  Importaaes  csa  ao  longer  be  do^s^tedo 
A  later  ©s^pasisioa  of  tMs  program  may  h&ve  to  deal  with  raising  thi§ 
t^fps  of  5?©s©arc'a  to  tbe  level  of  peptides  and  proteiaso 


Sl@Bifie@Bse  to  Agtlgitis;     Sse  sew  ©aalytieal  proeediar©©  f os"  tte  detectioB 

of  umu^Kal  ©.miao  acids  when  applied  to  samples 


of  eoaaeetive  tisgiae  of  aorasal  aad  pataologiesi  origia  will  &ns\mr  e 
problem  of  loEg  staadiag^   ioe^,  @re  pattologieal  cfeaages  ia  cooaeetivs 

il  eteBg©®? 


iffeetive  resesrea  foliow2.Bg  taese 
will  be  attesiptsd  oa  ®  s@ale  cosjsmensiJS'ate  with 
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IDEKTIFI  MI  QOOPERATim  OTJITS  OF  THE  PUBLIC  HE.^LTH  SERflCSp  OR  OT!!ER  ORGMu° 
ZATIOJS5  PROflDING  FUrfflSj  FACILITIES^  OE  PER,SOffiffiL  FOR  TJUS  PROJECT  IE  EITHSS 
WS$  or%9$6s     IF  COOPERATIIG  UNIT  IS  IflTHIH  lUE  INDICATE  SERIAL  KOCS) 
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ISo   LIST  POBLICAKOK  OTESK  I'^ffiS'mOSS  FBOM  T&JS  mOJEd  iS^T^^M"^ 

Alealoides  aam  la  Se^ie  ds  L'ladoleo     B«llo  Soco  Cbimo,  te3  (195^)o 

Bo  Witkopo     Iiafrared  Dia^osi©  of  the  ^droeMorides  of  Os'gaai©  Bases „     So 
SpeetrophotoiEeteie  Differeases  betweea  AsiiBobeteE'oc^elie  Eases  aad  th©ir 
Salts  o     Expsyientia,  M^  ?*20  Cl95^'-|o 

Bo  Witkopo     Oxitotioa  MeetoaissaSo     XI¥c     Tis©  Beactioa  of  trmB'-BeQ^s^&so- 
qulmllne  with  Molee^las"  Osj'geno     Experiantia^  10^  %19'Ti95^)o 

Ao  Ek  aad  Bo  Witkopo     ®i©  SyntMesigs  of  Labile  ^dro^syteyptopfesn  Metabolites c 
Jo  M.  Ctemo  Soeo,  ?§,  5579  (195^)0 

Bo  WitMop  ®ad  To  ¥»  Bsile^o  Studie®  oa  SeMff  Baseg  is  Coaaestion  wita  the 
Meeljaaism  of  Sraasmaiaatioao     Jo  Amo  Chemo  Soso^  ^,   55B9  (195^}o 

Bo  litkopo  Iisfsared  Bi®gffio®i®  of  tiie  lyteosMoridg©  of  ©y^aie  Ba®e©o  IIo 
The  Steuetffi^e  of  Mjosmtoso     Jo  Mo  Claeaio  Soco^  ^,   5591  (195^) o 

So  ©Godwin  aad  !»  Witkopo     Chemistg-y  of  BifeyfeossyfuMsri©  Aeido     Jo  Mo  Sbssio 
Soeo,  ^,  5599  Cl95^'-)o 

Bo  Witkop  m&a  Jo  Fateielso     AgpidosperraiBeo     IIo     Jo  Mo  Cheiao  Soeo^  ^^ 
5603  (195**)o 

Bo  Witkop^  So  ©oo&fia  and  To  Wo  Beilero     S^Hyfiroxy-^-feyaffoperoscybarfeitittrie 
Aeid  (lllossaa  Hydroperoz^ide)  ®ad  Otfeer  Allo^ss  AddiietSo     Jo  Aaio  OiisEio  Sceo, 
2§,   5813  (195«*)o 

Jo  Bo  PatPiek  aad  Bo  Witlsopo  Oscidmtion  Meetoaisisgo  I¥o  ffee  Coawrsion  of 
Bea^osasiae  ^dropeyoxides  iato  the  Parent  Beasoxszinsso  Jo  Orgo  Gfesiao. 
19,   182%»1829  (195^)0 

Bo  Witkopo     Some  lovel  ABpeets  of  tbe  Ctemistry  of  Eaediolso     #.fflgewo  Chemie;, 
66 s  lOo  23^  Besember  195^= 
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3o     Anaigesif 


LA30RArORY  -  SECTION 

iio     Bethesda       ,  5,     rilAI-fl)  -   ^2jlgj^_ 

LOCATION  S£iIIj\L  NU>IBER 

^o     The  Syntheses  of  Coiripouads  Rela.t.ed  structurally  to  Morphine 
PRCJSCf  TIllE 

7o     EcLo  Hay  and  James  G.  Murphy 
PRUJCIPilL  Iiri/ESTIGATGRS 

3o     None 

oniER  rr^iisriGATOPoS 

9o      PR0J5CT  JESCRIPTIOHg 

Objectives     To  synthesize  pajja-relieving  and/or  sedative  drugs  which  lack  ojf 
©3diibit  i.iinimal  deleterious  sida=>8ffectSj  partdcularly  addiction 
potential^,  respiratory  depression  and  nauseao 

aployedg     Principallyj   two  lines  were  followed  in  carxying  out  this 

projeeto     In  the  first  a  simple  desoxy  analog  (I)   (IjiS-Dis.^ 
-    ethyl=6s?='benxmorphan)  of  the  potent  analgesic  dronioraa  (ll)  Dromor-^ 
can  3='Hydro2cy=K=!aethyL"iiorph2iiaii)  was  synthesized  in  an  ll"=step 
process  starting  fr>Dm  phenylaeetonitrile  or  by  a  iS^stsp  sequence 
from  B='tetralone9     This  project^  started  in  1951?.?  was  completed  in 
the  early  part  of  1951!.  o 

In  the  3econdj,   a  phenolic  hydrojyl  group  was  introduced  into 
the  benzene  portion  of  ( III )( 2-440 thyl^S^phenyL'aorphany  a  compound 
previously  synthesized  by  us  and  found  to  have  fair  aiialgesie 
activity)  to  give  the  substance  (IV)   (a^Acet-cxy^,  hydropsy j,  or  sethojgr 
2=«iethyl  morphan)  o     This  synthesis  was""accoiaplished  in  an  ll^step 
scherae  starting  fr'Oin  ra^hydroj^bens aldehyde  o     The  xnovra.  procedure 
for  preparing  g^ra^raethojjyphenylcyclohexanoae^  and  intermediate ^ 
had  to  be  modified  for  adaptation  to  large^-scale  runs  inasmuch  as 
lar^e  amounts  of  IV  were  needed  for  studies  in  the  monkey,     Coiiipounds 
III  and  IV  night  be  looked  upon  as  bicyclic  neperidine  types o 

Major  Findings g     Screening  of  the  substances  mentioned  above  as  well  as  some 
derivatives  and  intermediates  (Nathan  B,  Eddy  and  staff) 
showed  that  Compound  I  and  three  related  substances  were  ons=>half 
to  on©='third  as  effective  as  ;aeperidine  in  producing  analgesia  in 
mice  but  less  toxicbby  subcutaneous  route  of  adainistrationo     Orally^ 
I  wss  twice  as  effective  as  meperidine .     Compouiid  I?  an.d  its 
) -acetyl  derivative  wesre  not  only  ten  times  as  active  as  III  but 
much  less  tojcics     they  are  as  potent  as  morphine  (in  mic©)o     l^'urther^ 
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Project  Description  Sheet  Continued 

mor©5  IV  did  not  exhibit  the   Straub  reaction  in  r,-iice  until  ten  tirass 
the  analgesic  dose  x-jas  reached^  whereas  morphine  produces  this  effec 
well  aeiow  the  effecti-\?e  dosQo  Dro  Mdy  has  judged  this  compound 
to  oe  isrorthy  of  farther  (addiction)  studies  in  monkeys o 

C@ar3S  of  Protests s  Dumino  the  Ccilendar  year  1955s  it  is  plumed  to  lacdifj 
the  structiaxe  of  the  highly  active  cor.ipound  IV  in  such  a 
/  was  as  to  hav©  a  7=>inemb©red  K<=containing  ring  in  place  of  the  6« 
membered  or  piperidine  ringo  This  seems  warrant.ed  because  in  the 
less°active  neperidine  series 5  such  a  niodification  by  other  iiwavr- 
tigatorsj  produced  analgesics  that  appear  to  have  no  addiction 
potentials  In  gddition,,  the   resolution  of  IV  into'  its  opitcal. 
antipodes  is  projectedj  it  is  anticipated  that  the  levoisomer 
is  responsible  for  nost  or  probably  cill  of  the  activity  of  I¥o 
Finally^  structural  alterations  of  I  and  derivatives  (which  have 
a  more  favorajle  therapeutic  ratio  than  III)  i?^.L.Gh  as  the  introduc- 
tion of  a  Ki^phenolic  ^roups  and/or  a  10=methyl  substituent^  and  th.© 
increase  of  the  H^containing  irlng  size  are  now  in  progress o 
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RESE.UCH  ^ 

REVIEW  ft.  APPROVAL     /7 


/'fflrmJISi'ilATION  /"/ 

TEGMIC.LL  XSSISTMC^       /7 


IDEiJTIS'I  ;IMY  COCPiiRATIMG  UIJIIS  OF  SHE  PUBLIC  H2i\LfH  SE2¥IG.-Js  Oil  OTHER  0.t:~A.^II" 
ZATIOI^Sj  FROVIDIiJG  rUIJDS„  F.^CILITIESj,  OR  PliRSOI-INEL  ¥Qd  FxIIS  P.iOJECr  IM  EITHER 
1955  or  1956s     IF  COOPoRATi;iC-  'XIIT  IS  V/IfliEJ  Mill  IIDIGITE  SEMIi^i  MOc    (S) 


THIS  P.iOJEGT  -lES.'L.^BLESs   GCirLi'IEllTSs   OR  P.iRALLELS  tt:i3_;.ac;i  DGXS  ELS^O/JIIERE 
HI  THE  PU3LIG  iU-lLTH  SE.i'.IC;:.   (vJIfHOUI  IIirE.  CHtJGE  OF  PE.tSOliJJELj   F'lGILiriES  Or 
FUiDS)^    IDE::TIFY  such  -SSE.UGHj      (by  serial  NOc    (S)   if  WITKLJ  lilH) 


None 
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RESE.UGH 

RSVISW  &.  APPROVAL 


iXDllUn.S'SR.lTlOll 
TECBIuIC.lL  XSSISTMGZ 


IDEiJTie'I  X^IJ  GOOPiiRATIMG  UHirS  OF  SHE  PUBLIC  HlJiLrii  SE:1¥IC.-Jj   0.^  OTHER  OiOMI- 

ZATIONS5   PROVIDIIJG  YWADS,  F.-iCILITIES,  OR  PliRSOIINEL  FOR  2113  P.ir^JECr  IM  EITHER 

or  1956s      ^  GOOP^RATIIJG  iraT  IS  V/iriillJ  Nlil  IIDIGATE  3ill»i  M0„    (S) 


IF  THIS  PROJEGT  .IE.S7..  ■Bh'LS ,   G0.1?L£'IS:rrSs   QR  PARALLELS  iLbS^l^h  DCXE  iLSi.-JiLERE 
IK  THE  PU3LIG  II^.lLTii  Sii.AIGc.   (vJirHOUI  i:Ij?E.  CH/tiGiil  OF  Pi.tSOilJiELj  FlGILiriES  OR 

fu:j}s)j,  id7;.:tifj:  such  --^se.uchs    (bi  serial  imo.  (s)  if  ^/itklj  iiih) 

None 
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LIST  PUBLIC  .riOMS  OTHSR  Ili/iJI   AJST.l.iC'fS  FROM  THIS  PxiOJEGT  DU:tIr;G  C.\L£:;D.L1.  IlLAR 


Structures  Related  to  I-iorphineo   lo     2-(2=»Diiiiethylamnoeth/l)=>2'=Phenylcjclo- 
hexanoae  and  Derivatives o     J.G,  ilurphy  and  EcLo  As^^  J.  Or go  Chemo^  19^ 
615     (195U). 

Structiires  Related  to  ;-Iorphiae«.   IIo   An.  Isomer  of  N-Hethyloraorphinario 
E,Lo  rJay  and  J»Go  i-iurphjs  J^  Org,  Chera»j  19s  6l3     (  1951a)  « 

S^thesis  of  6'=DiraethylaminO'=ij5U=Siphen^-lheptarie  and  other  Corapoionds  Related 
to  liethadoneo     T.Do  Perrine  and  SoLo  Ma/^  J«  Qr;go  Cherfu^  19 ^  773     (iPS^-iJo 

17,  LisFHMms"~ANj'i:vjAR^'"TrplRSo:'Mri3Llfn^ 

lE.a  195ht 

Participated  in  a  panel  symposiwa  on  '•Hj'pontics  and  Sedatives"  at  the  3th 
Post  Graduate  kssembly  of  the  ilew  Tork  Stats  Society  of  Anssthesioloi^ists 
in  Deceraber*     The  subject  of  rny  talk  was  "Recent  Developr.ieats  in  the  Field 

of  Analgesia" o 
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la    National  Institute  of  Arthritis  and  Metabolic  Diseases 

2o     Chemistry  3o     Analgesics 

lo     Bethesda  $<,    KIAMD<=  6211^-15 

6o     The  synthesis  of  the  isomeric  dihj^drothebain©  degradation  products  g  JsiL^l^^tri- 
©tbyl-Sn  6"dimetho:^8trahydronaphthalene  and  J^pr opyl='li=Qthjl-it=instliyl==5ci 
6=dim8thoxyt©tralOTdronaphthal0n8o 
FKOJECT  Tlfe™^"  ■  _^ 

?o    Dro  Issfis  Jo  Sargent 

8o  None 

OTHER  INVESTIGATORS 

9o     PROJECT  DESCRIPTION 

ObjQctivesg  The  preparation  of  the  above=nam©d  cost^orands  would  coaplete  th® 
second  half  of  a  modsl  es^eriment  designed  to  elucidate  the 
chemical  structure  of  the  iaportant  morphine  dari-yatii?®  =  rastoponb 

Methods  Eaployadg  Starting  with  th©  newly  syathesised  key  coEpoiand  -ethyl-  =" 
(2=chlorO"h55=dim8th035?phenyl)'='butyriG  acidj  3<!i!.-'di®thyl°6° 
(2°chloro-«li5,5'=dirfi0tho3g?phenyl)'=3=>hexEnol  was  preparedo  Numersiis 
atteepts  to  cj'Tslise  the  latter  to  the  desired  naphthalene  derivatiy-© 
failed  and  led^  instead^  to  the  corresponding  unsaturated  hexens 
deriyati¥®o.  Despite  the  use  ©f  rather  rigorous  conditions^  th® 
latter  substaacs  also  resisted  cyclization  (for  steric  reasons?)  and 
was  recovered  largely  ■unalteredo 

In  another  approach^  the  aboire  key  butyric  acid  ^?as  eycJaz-sd 
to  the  es^ected  tetrahydronaphthalenone  which^  af tor  treatment  ¥ith 
ethyl  magnesiim  broaiide  and  catalytic  dehalogenation  afforded  3=ethyl= 
li<=ethyl'=>E'^hydro3£y-5s6=dimetho^''  tetrahydi'onaphthalsneo  Tiiis  svb'=- 
stance  differs  frois  one  of  ths  desired  degradation  products  only  in 
having  a  hydros^l  in  place  of  an  all'cyl  group  on  the  geminal  carbon^ii-o 
Th©  replacemant  of  the  hydros^!  by  ©thyl  i^ill  be  studied-, 

A  third^  and  what  appears  to  be  the  most  promising^  appros>Gh 
originated  -sTith  7a8=dim@tho3sgrtetralGne-2o  It  has  been  possible c,  hj 
utilizing  a  -too  step  process^,  to  diall^late  carbon-1  to  jris-ld 


9o     mOJEGT  DESGRIPTIOM  °  Contdnaed 

I=©th3rl==l"msthyl=738=diiaetho:^"tet.ralon8=>2o  Apart  from  steric  diffi^" 
cultiesi,  th©  latter  shoiild  be  convertible  to  the  corresponding 
tertiary  carbinol  (via  propyl  magnesiura  bromide  or  propyl  lithitim) 
which  ■upon  dehs^dration  and  hydrogenation  of  th©  resulting  olefin 
shorild  lead  to  one  of  the  tno  isomeric  degradation  prodiictso 

A  fourth  pathii?a,y  utilising  the  free^radical  induced  addition 
of  Eialeic  snh3?xiride  to  3"='(25  3=>diEietho:'^'phenyl)  pgntane  has  bsen 
examined  cursorilyo  Results  thus  far  indicate  that  upon  worldng  out 
proper  reaction  conditionse,  this  method  may  pro¥e  to  be  of  value  tooo 

Signifieanee  to  Analgesic  Research;  Clinical  studies  hav©  demonstrated  that 

metopon  may  be  a  more  ponerful  analgesic 
thaa  morpiiin©  ijith  less  addiction  liability©  Since  one  of  the  Eiost 
iaportant  goale  of  analgesic  research  is  cojnplets  di-^orce  of  the 
physical  dependence  liability  from  analgesic  potency^  exact  I-aioj€=' 
ledge  regarding  ths  structure  of  metopon  may  serve  to  suggest   other 

;        avenues  of  research  insofar  as  (a)  modifying  the  morphine  laolecule 
or  (b)  sjnthesising  related  substances  are  eoneemado 

Proposed  Course  of  Pro^lects  The  four  approaches  outlined  above  will  be  tboi'^ 

ough3,y  invBstigated  and^  sho-old  the  need  arise^ 
other  methods  will  be  devised  and  studiedo 

Coiopleted  remaining  poi'tion  of  antimalai'ial  .re^ 
search  and  published  resultso 
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Objectjyeg  To  synthesize  the  title  compound  abo¥e  for  metabolic  studies 

designed  to  shed  light  on  tolerance^,  physical  dependence^  etSo^ 
of  narcotics o 

Methods  g  Althoiigh  seTeral  approaches  for  synthesiain^,  this  new  eoiapound  hav© 
been  tried^  none  has  yet  proved  succassfulo  The  major  obstacls 
appears  to  be  the  great  facility  mth  -fejhich  necessary  intermediat-es 
cyclise  to  pyrrolidine  derivatix^eso  A  new  sequence  of  reactions  is 
not'?  being  investigated  which  involves  protection  of  sensitive  centers 
in  the  intermediate  iTiolecxileSo  For  example p  the  ethylene  ketal  (I) 
lgl=Oiph©i5yl='2=butanon©  ethylea©  ketal^  is  beisig  prepared  as  an  iater' 
raediat-So  This  work,  will  continu©o 
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9.     PaOJECr  DESCillPnOIk 

Objecl'-ivess  To  ascertain  cheiaical  structfire  essential  for  analgesic  action^ 
and  as  far  as  possible ^  differentiate  thej.i  from  the  cheraical 
features  related  tc  toxic  effects  and  addietion  liaoiiit/  of  the 
same  conipoimdSo  This  is  a  part  of  the  over-^all  atte-iipt  to  obtain 
better  pain  relief  t-rith  less  accoisjpanying  toxic  reactions  and 
addiction  liabilitjo 

Is  Enplojedg  By  the  hot  plats  raethod  elaborated  in  this  laboratory^, 

compounds  of  many  chemical  types  and  v^dthin  groups  essen- 
tially related  one  to  another^  are  assessed  for  anal^^esic  action » 
.4s  a  corollary  of  the  investigation^  toxicity  of  active  compounds 
is  determined  o  ye  are  also  atterapting  to  ascertain  the  miderlying 
reasons  for  peculiar  and  striking  differences  in  effecrdveness  of 
similar  ccspounds  -yiien   given  'orally  or  subcutaneously,,  The  compounds 
evaluated  are  froni  nany  soiii'ceso  For  sources  of  materials  studied^ 
see  item  13o  This  is^  of  coursj  a  continuing  project  which  has  been 
Qoin.j  on  for  years  and  only  tentative  conclusions  can  ue  dravm  at 
any  paj'ticuj.ar  timso.  These  are  currently  being  assemolcd  as  a  coU" 
aborative  endeavor  (see  item  17o)  But  a  most  irportant  development 
in  the  investigation  of  c expounds  riiade  b„  our  own   chernist  is  'c-he 
demonstration  in  a  ineraber  of  the  Lro^p  of  analgesic  action  eqiiivaj.ent 
to  that  of  morphine^  This  group  of  compounds  :(iay  in  a  sense  oe 
considered  as  intermediary  in  the  synthesis  of  morphine  o  Hencej, 
this  finding  becomes  most  important  to  the  over^'all  objective o  Add= 
itional  quan.tities  of  the  compound  are   being  prepared  for  addiction 
liaollity  studies o 
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Temporary  Consultaat  to  the  VJorld  Health  Organization  to  prepare  report 
referr-ed  to  in  collaooration  with  a  representative  fror.i  the  liarcotic  Division 
of  the  United  Nations o 

Chairmanship  of  panel  discussion^  Post-graduate  Assembly  of  the  Uew  fcrk  Stat© 
Society  of  Anesthesiolo^sistSj  Hcetl  Mew  Yorker ^  Ndoj  December  11  _,  195Uo 
(Due  to  illness,  Dr»  Charles  G.  Zubrod  substituted  as  chairman  for  Dr.  Eddy.,) 
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PRIKGIP.iL  IINL^MG  .■LCOR 

80  Joseph  jgochia  _  _ 
OXIiER  INVESTIGATOR 

J..;  PROJECT  DESCRIPTIONS 

ObjectiYgss  a)  To  detsrraisie^  efficacy  of  new  agents  sal   their  relative  free- 
dun  fror  vx*A@sirabX&   side  effects  in  pai.,ients  tdth  varlor^s 
tjipss  of  paing  •  as  a  part  ©f  the  over^^aU  ©f fort  to  inprova  drug 
relief  of  pa5.no 

b)  All  efJ'eetive  analgesics  for  severe  pain  at  present  axe  addicting 
agents  o  E"«idence  is  available  that  it  raay  be  possible  to  retain 
analgesic  ei',feetiveness  and  hold  in  abeyance  toleraace  and  addictioii 
liability  b^  the  siaultaaeous  use  of  so-called  antagonists o  ;fe 
propose  to  t':.st  the  practicability  and  efficacy  of  such  a  procedureo 
It  would  be  of  material  advantage  to  the  over-all  effort  of  better 
drug  relief  of  paino 

Heth.od.3  Employed s  By  tae  use  of  the  double^bliiid  technique^  randomized  adj.iinis 
.teation  o.f  a  standard  analgesiCj  a  piaceboj  :md   the  new 
potentially  valuable  anal~ssic  ageat^  driigs  will  be  adniinistered  to 
patients  with  persistent  pain  in  a  series  of  five  as  coded  sampleSj 
where  the  pain  is  persistent  enough  to  permit  the  administration  of 
t'::;0  such  :s«i*ries  of  five^  Only  one  dose  of  the  coded  material  is 
given  per  day^  jsaMwiched  between  routine  drug  administration  for 
pain  relief o  All  observations  of  severity  of  pain  and  degree  of 
pain  relief  and  j.ncidence  of  undsirable  side  effects  will  oe  ijude  by 
an  impartial  observer «" 


»2i 
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For  deterrainatdon  of  the  effect  of  antagonists  on  tolerance 
and  dependence  development^,  again  using  as  far  as  possibles  the 
double-blind  techni;|uej  paired  patients  without  prsvious  material 
narcotic  experisncey  but  vjith  persistent,  pain^  •.-jill  be  ..iven  either 
a  standard  analgesic  alonej,  or  the  sane   analjjesic  at  the  saae  iose<, 
sir.Tal,tan.eously  ulth   a  selected  ai.iount  of  antagonists  There  vj-ill  be 
periodic  deterr.iination  of  the  iegree  of  tolerance  and  dependence 
present  in  each  of  the  patients »  feriainai  cancer  patients  specielly 
adr:ii.tt.ed  for  ithis  purpose  will  be  the  most  suitable  clinical  material. 
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PROJECT  DESCRIPTION 

preparation  of  appropriate  derivatives  of  raadJ^Gally  useful 

"^       =—      pisjiit  alkaloids^   tte  search  for  better  nisthods  of  sjnthssising 

irnportant  plant  alkaloids^  the  isolation  of  plant  alkaloids  vot  jet 
investigated  and  the  eondizct  of  sueh  othei'  imrestigatioas  as  promise 
results  of  particular  significance  to  fundsaiQBtal  or  to  applied 
cheraistsy-o 

The  object  izfiniediatsly  in  ^iew  is  the  preparation  and  differ-^ 
entialiGn  of  the  tiiio  milcnoi'm  stersoisonisrs  of  -bhs  aareotic^  coeainec 

Mathods  Ersplojed?     The  methods  ernplo^s^ed  in  the  irRrestigations  of  tlie  past  jear 
•taere  thoss  typical  of  research  in  organic  Qh^idBtvjo. 

Pindlngsg     The  ms^o'v  finding  of  tiiis  project  during  the  past  year  was  tlie 
dsdastion  of  -liie  three-dijaensional  strucfeirs  of  the  narcotic. 


Significaac©  to  T-IIAI-!D  Research^     The  fore-going  fiiiding  constitoted  the 
''°'°~~'~—  eorreetioa  of  a  solution  to  this   struetural 

problem  proposed  about  a  year  earl  a®  r  by  a  foreign  investigatorp 
permitted  the  correction  of  structures  ass3.gned  to  relatsd  compoundSj 
demonstrated  ths  applicability  of  csrtain  recently  developed  s'bsreo* 
chemical  nrinciplss  to  problsds  of  constitatisa  in  orgauic  choiistrj*'^ 
and  provided  a  oorwenient  means  of  coni^'erting  cocaine  into  derivatives 
of  psgadococaineo 
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60     Studies  in  the  Synthesis  of  Chemical  Compoun.d3  of  Possible  Gheraotherapeutic 
Interesto 
PROJECT  TITLE 

7o     T.De'  Perrine 


PRE^CIP4L  DFtTiiSriGATOR 

None 

OTHER  IIJVESriGATORS 

PROJECT  JSSCRIPTIONs 


ObjectJTO?  The  object  is  to  develop  methods  of  synthesis  for  certain  cherrdcal 
systems-,  to  develop  methods  for  the  purification  and  isolation  of 
such  coiapoundSj  and  to  prepare  certain  substances  fox-  physiolOt^ical 
testings 

Methods  Employed s  Studies  are  under  way  to  dex'-elop  the  synthesis  of  ii-Pheny-^ 
Iquinuclidine  and  of  Homomorphine «  Both  of  these  corapomid.'S 
are  desired  for  physiological  testingo  I  ara  also  attempting  to  find 
correlation  of  structure  with  absorption  spectra  of  analrjesic  type 
compounds o 

Prof)osed  Course  of  Projects  These  studies  will  be  continued  until  definitive 

results  are  obtaijiedo 
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£Gr  DESCaiPTIONs 

3®3tiv©s     IminoethanonaphMialenpnsis  &  Ki®  objective  of  this  wsrk  has  je©n  the 
preparation'  of  substancs.3"of  type  I  {235-C(ir,i®thyl=°ll<=lTydro3^=  or 
msthoj^y^P^oxo^SsY^benzmorphan)     A  five  step  synthesis  (regpeotable 
yields  at  every  step)  led  to  substance  II  (255=C)ir!iet.hyl='.9"OXQ=^ll=> 
ra8thosy-6s7=bensfflorphan  methobromd©)     Tne  next  step^  pyrolyais  of 
II  to  I  (v/her®  R3  Mq)^,  proved  to  be  not  a  siitaple  operatioao     More 
than,  on©  product  is  formed^     On©,  of  these  -appears  to  b©  III  {3sih° 
dihydro^l-C 2=dim®thylariiHioethjl)'=l=BiGthyl-2(lH)  I-Iaphtholenoneo 
Altiiot^h  I  has  not  yet  been  isolatedj,  it  is  estimated  tixat  this 
problem  x^dli  yield  to  further  offorto 

Aminooctahydropherianthren©@g^  Tae  objective  of  this  -Kork  has  been  fthe 
preparation  of  aiiiines  based  on  the  ring  system  of  sic<=aS'=oct3Jjydr'op---' 
henanthreno.5,   T{-r  for  evalijat-iwi  h^  ai-itdgiisio  agents  o 

'ihis  structure  -appQarcsd  vort-l-^"  of  consideration  because  it  is 
a  replias  of  the  hydrogenated  phenaathrene  ring  system  of  morphia©^ 
the  aroroatic  ring  ueing  in  proper  position  and  rings  '2  and  3  being 
cis^-locked  as  in  the  natural  alkaloido   The  ketone.,  ¥,(7-c-;xi3'°e.i@:=a:a= 
■actob^alro^'heiKPiTi tbrene )  2-=phenylcyclohexanon9  in  a  three  step  synteesis 
A  Mannich  reabtion  on  this  gave  the  aminophenanthrone  Ti  (10" 
Dimethylominoraethyl-?==oxo-cis-as=octobydroplenanthre:]i© ) « 

The  derived  alcbhol  and  acetylated  compound^  VII  (10"=Dimeth- 
ylamino-ine  i:.hyl°9"hydroxy°cis°a3"Octabydro°ph"enanthrene)  and  ¥111  j, 
(9'=0cetoxy='10-dimsthyl='ai:njionethyl="Cis=as°0ctahydrophenanthrene) 

VI 5,  VII  ^   and  VIII  have  been  submitted  for  evaluation  as  anal^ 
gesic  agents  J  of  which  the  first  two  are  now  Icnov?  to  be  active 
subst.anceSo 

The  asStivity  found  in  this  series  is  all  the  m.ore  interesting 
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in,  thats 


The  compounds  do  not  have  a  ■:iuat8rnaE'/  caxboiio 
The  nitrogen  is  separated  by  one  carbon  ato.a  .fro;;i  tao 
position  it  would  have  to  occupy  to  be  a  more  exact 
morphine  analog » 
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hsxaiione  and  Derivatives,     Jo  Go  Murpgy  and  ii.Lo  May,  Jc  Orgo  Cheniog  19_s 
615-=17  (l95U)o 

Structures  Related  to  ^lorphine.   Ha  An  Isomer  of  N-iiebhylniorphinano 
EoLo  May  and  JoG«  .iurphyj  J.   Orgo   Ghemr>,.  l?,  6l3=-22  (l95U)o 
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6o     The  Spectral  Characterization^  cj'JBengenQid  Systems  Derivable  ^^Oia  A____^gteroids 
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9o     PROJECT  DESCaiFTIOrh 

Methods  Employed g  The  neost«roids  and  the  anthrasteroids  which  possess ^  res^ 
pectively^  a  tetrasubstituted  bensenoid  ring  vnth  angular 
annulation  and  a  pentasubstituted  benzenoid  ring  mth  linear  ann- 
ulation  have  been  characterised  jy   their  absorption  in  the  spectral 
re-ions  from  220»iiOO  ieu^,  1630»1565  era-"^  and  900-720  era-  <,  Differ- 
entiation of  the  two  Classes  of  compounds  is  possible  in  either  the 
infrared  or  ultraviolet  region.  The  spectra  of  some  related  aromatis 
coinpounds  are  discussed  in  this  connectiono 

Significance _ to  NIAI'D  Researclis  This  study  is  an  extension  of  the  efforts  in 

this  section  of  charasteriaation  and  id®atifi= 
cation  (  quantitative  determination)  of  steroids  vialch  nay  eventuallj"" 
bring  about  time  and  labor  saving  short  cuts  in  analytical  procsdurss 
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"The  Spectral  Characterization  of  Benzenoid  Systems  -tJerixrable  from  -^^^ 
Steroids '%  by  Irving  Schser^  William  Ro   lies  and  Phyllis  Bo  Saeltzex^" 
Jo  Amo  Chein,  Soc^  77 ^   0000  (1955) o 
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So     HoGo  Lathama  JTq 
OIHii-i  nYSSTIG.lTOR 

9o     PRQJISGT  PaSCx^IPTIGJ   ' 

Methods  Employed s  Tonatidjjie  has  beaa  reduced  to  two  different  diiijdro  deriva- 
'°""°°"  "  ti\'eSo  The  latter  have  b©sn  transfonned  b/  chrcuic  acid 

ozidatdon  and  subsequent  reduction  to  sols-nidiii05  a  new  epimeric 
(presumaole  at  C"22)  isosolaiiidine,  k   third  isomer  (epiraeric  at  C=2>} 
has  beeu  obtained  in  axi   ana3.ogous  manner  from  tetrahydxosolasodines 
thur,  establishing  the  structi-?r;al  and  steric  rolationship  of  theSvS 
t;>'p8s  of  alkaloids  o 

Stiidies  are  under  way  to  elucidate  the  structure  of  the  nitrogen 
fres  compounds  obtainsd  by   aeid  treatment  of  the  H<=nitroso  derivatives 
of  Gomatidiiie  and  solasodin©o 

H  natural  by-product  obtained  in  the  isolation  of  solasodine 
(from  the  Indian  solanum  Xanthocarpuiu)  called  solanocarpoae  is  bsiiig 
investioatedo 

Significaice  to  NIAI-ID  Researchg  A)  Theoretical*  The  structvTal  elucidation  of 

an  important,  group  of  steroidal  allcaloidso 
These  aspects  are  closely  ruslat-.'sd  t&   tiie  aSrilogous  ou&s  .iis.  %sm   px'ojsst 
OB  "Steroidal  Sapbgenins"o 

B)  Practicalo  The  plants  producing  toraatidine  and  solsisodine  may 
he   possibly  developed  as  an  industrial  crop  and  thuSj  become  potential 
sources  for  the  production  of  steroidal  hormones j  ".ncluiing  cortisonso 
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9o     PROJgCTJ^jjSCjffnC^ 

Megiocls  Employed  g     a.c     The  rrsthod  of  Haftraarin  aad  Johnson  for  the  dstersaination 
of  individual  corticoids   (see  publication  Noo   2)  is  being 
applied  to  Yarious  urines  (normal  malsj  normal  ferrale^  pregjiancj 
iirine^   a2:id  urine  j^roiu  patients  treated  with  steroida.1  hormones) <, 
The  method  is  checked  by  recovery  experiiaento 

b.     The  above  rriethcd  has  been  applied  to  beef  adrenal  extract p  and 
iXidividual  coraponnds  have  been  identified  and  juantitaivel/  detenninsv' 
(dGhjdrocorticosteronei,  corticosterone.,  co-tisone,,  dehydrocortisons., 
ileichstein  coinpoiand  D  and  Y)o 

S igaifie aac e  j;"^o _j|If^jjj___^£^ ^®^^"^-!l^     ^'^  reliable  auaiytical  procedure  for  the  detsr=> 

icination  of  the  indi'tridual  corticoids  has 
bee;i  attempted,    and  never  achieved  completely  by  mimerous  laboratori©? 
iji  this  ccunti^'r  ani  abroado     Only  analytical  figures  for  the  indiYidu£ 
>";v«s"il'joid3  ©llffM  to  draw  epnelusioas  as  to  metaoolic  pathways  of 
the  corldcal  hoi-r;ioneSj   and  thus,   correct  iiiterpretat-.ion  of  the  natra^s 
and  the  fate  of  the  steroidal  hormones  and  their  products  of  trans~ 
formation  and  degradation  in  the  healthy  and  sick  or^anisnio     It  is 
hoped  that  these'  snalytdcal  procedures  will  be  very  Instruiaental  in 
the  understanding  of  such  diseases  which  obviously  involve  deviations 
of  the  normal  steroidal  .^letaJolisn'^     Example  given  is  rheiraatoid 
arthritis p 
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Paper  Ghror.iair.ography"  by  iiaHeft/nanrij  P.J<.  Berner^  Jr,^  A„Lt.  Hayden,,  H.;  Ko 
Miller  and  E,  Mosettigj,   Arch,  .^^gheiiu  aid  BiophySo  $1^  329  (195U}o 

"Determination  of  Adrenocortical  Steroids  in  ilixtures"  bj  £<=  Heftniann  and 
DcFc  Johnson^  Anal„   Cherr]^   26.,  519  (19514.) <> 
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lo     Nat-ioaal  Instdtute  of  Arthritis  and  jigt.abolie  Diseases 
INSnrUTE 

* 
^°     Ghenistry  -  3c.     Steroids 

L\.:ORArORY  SECTION 

^^     Betheada  5o     NIAI-m  <-  62120=^55 

LOCATION  SiBIAL  IIUl'DliR 

6q     The  Sysithesis  of  Corticoid  Glucuronides 
PHOJECT  TITLE 

7o     award  Ho  Fsy 

:  ERINCIP.lL  Iir^ESriGATOR 

80     None 


OTHEA  IKV^SriGATORS 
PROJECT  DESCRIPTION 


Oojeetivess     The  s^~n thesis  of  "the  glucuronides"  io8o5   the  ^-D^giucopyran^ 
uronic  acids  of  corticoids   (desojcycorticosteronej,  cortisone^ 
hydrocortisone  and  others )o 

There  is  sufficient  evidence  that  corticoids  are  present  3Ji 
urine  at  leasts  in  form  of  gluconides  (pai'ticularl;/  on  account  of 
h^i^iyxis^mijt     X'jith  ,@=glucuronidase)a     A  synthesis  would  establish  this 
point  beyond  doubt  and  would^  raioreoverj  provide  raaterials   to  study 
the  various  hydrolyfcic  procedures  eraployed  more  or  less  hapharaardly 
■  at  present  in  the  analysis  of  corticoids o 

The  synthesis  of  glucurono=lj6=lactone  was  undertaken  for  the 
purpose  of  seeing  whether  or  not  fMs  compound  is  a  suitaole  iirter^ 
mediate  for  the  preparation  of  the  aLtyl^=4}=glucopyranuronic  acids 
needed  in  model  studies o 

Significance  to  NIAIO  Researshg     Direct  connection  with  the  project  on  "MalysS.s 

of  individual  corticoids'-.  Heftmanno 
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lo     National  Instdtute  of  /irthritia  and  Hetabolic  Diseases 
lilsriTUTE 

^''     C^eniistzy  3o     Steroids 

LAiiOR/iroai  SSGTIOil 

lio     Bethesda  5«     ivIAI-g)  »  6212Q.^S6 

LOC-ITION  Si2LiL  :-ra:-iDSf; 

^■^     The  Study  of  Fecal  Steroids 
PrtOJiCr  TITLE  " 

7o     Erich  Keftiriann 


FKIIJCIPiL  OViSIiaiTOR 
3o     P.Jo  Earner jJroiAeLo  Haydeai  DoFo  Jolinson 

OTiiE^R  rr/ssriZr/iToas 

S>o      PRCJEGT  DSSCaiPTIGI-j 

Methods  Err^plo/edt     A  2  kg»  saaple  of  norraai  raale  feces  was  v.rorked  up  coi.apletsl:; 
and  vsxious  ^etcsteroids  were  ds;rionstratsd  out  not  unsqiiivo- 
call/  identified  by  paper  chrcm.atoijraph/o     This  project  is  being 
continued  with  the  cooperation  of  the  Section  on  Fractionation  and 
Isolation  (Dr.  J, Co  Keresztesy)    :  $0  kg«   of  stool  are  being  collected 
and  eztractedo 

Significance  to  NIAi-S  Researchj     There  has  no>?^iere  and  at  no  time  been  ;nad8  a 

tiiorough  and  systematic  study  of  fecal  con  ten''; 
in  particular  not  of  steroidal  products e     This  latter  class  of  fecal 
products  appears  to  be  of  outstanding  interest  since  it  ma/  lead  to 
the  andersfending  of  the  coraplex  ways  of  steroidaJ.  ^-etabolisao 
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Project  Dsscription  Shest 

lo     Natdonal  Instituts  of  Arthritds  and  I'letabolis  Diseases 


INSTITUTE 
2o     Chemistry  _         3o     Steroids 


L-iBOA;irOHI  SECTION 

ko     Bethesda  5.     llim)  °  62120-^57 

LOCAriOJ5  SEHIaL  MUxSER 

\ 

6o  The  Structure  of  the  Aglycone  of  Stevioside 
PRCJECr  TITLE 

7o  Erich  liosettig  and  '.'Jilliairi  R«  IJee 
3c 


PRINCIP  \L  i:]¥ESIIGATORS 


OTHEl-t  inVESriGATORS 

PxlOJilCr  DESCRIPTION 

Methods  Sigployedg  "Ste^iol"  and  "isoste'^riol"  (G20H'5q0j)  obtained  by  enzymatic 
and  acid  hydrolysis  respectively  of  stevioside j  the  princips 
consr.itueat  of  Stevia  rebaudiana  i3ert.oni  (Bridal  and  Lavieille^  1931) 
were  shovm  to  be  an  uas3it«rat=ed  hydroxy  acid  (non'-anoliCp  renamed 
dehydrohydroxy  ste'S^ic  a.cM.) /  sXid   ft  aatiirati^d  keto  acid  respectively ^^ 
(renamed  keto  isostevic  ae.id}5  by  chax^acterizing  the  functional 
groups  cheaically  and  spectroscopicallyo  Particularly  by  the  dehy«= 
drogenation  of  isosteviol  to  piruanthrene  and  by   the  spectroscopic 
comparison  (UoV©  and  loRo)  of  stsviol  and  phyllocladene  one  arrives 
for  the  agl^cones  at  formulae  of  li terpenoid  acids  contain.Mg  the 
skeleton  of  a  perhydrophenanthrene  with  a  cyclopentane  ring  attached 
to  C=2  and  to  G°ll„ 

Significance  to  NIAI-ID  Research g  The  significaice  is  primarily  theoretical  sine 

so  far  no  glycoside  of  a  diterpenoid  acid  has 
been  found  in  nature,  Aii  outstandinjj  novelty  is  the  tremendous 
sweetening  power  of  the  triglucoside  of  this  diterpenoid  acid  aid 
the  nearly  complete  physiological  inertness  of  the  lattero 
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lo     Mat.ional  Inst-itute  of  Arthritds  and  Hefrabolis  Diseases 
INSTITUTE 

^°     9^Qpist.ry  .         3o     Steroids 

L-iBORArOHI  SECTION 

Uo     Bethesda  5»     NIAMD  °  6212Q-°57 

LOCAriON  SEHIAL  li\}/3W. 

\ 

60     The  St-ructiare  of  the  4gl/cone  of  Steyjoside 
PRCJECr  TITLE 

7o     Erich  Mosettis  aud  '.•Jillian  R«  I-Jee 
PRINCIP IL  i:3¥ESriGAT0RS 

3o     Hone 

OrHER  inVESIIGATORS 

9»  FROJiZCr  DESCRIPTION 

Methods  Srgplojads  "Ste'^ol"  and  "isosteviol"  (CgoH'^nOj)  obtained  by   enzjraatic 
and  acid  hydrol^ysis  respectivel/'^of  steviosidej  tlie  principa 
consr4tueat  of  Stevia  rebaudiana  i3ertoni  (Bridel  and  Lavieille^j  1931) 
were  shovm  to  be  an  uasattiratjsd  hydroxy  acid  (non-anoliCj  i-'ena-aed 
dehydrohydroxy  ste^ic  acM}/  sXid  i\  aatiirati-jd,  ke'to  acid  respeoti%''ely3 
(renamed  keto  isostevic  acid)^  by  characterizing  the  functional 
groups  cheaicaliy  and  spectroscopicallyo  Particiilarly  by  the  deliy= 
drogenation  of  isosteviol  to  pimanthrejiie  and  by  the   spectroscopic 
comparison  (UoVo  and  loRo)  of  stsviol  and  phyllocladene  one  arri-yes 
for  the  aglycones  at  formulae  of  li terpenoid  acids  contain.iag  ths 
skeleton  of  a  perhydrophenanthrene  with  a  cyclopentane  ring  attached 
to  C=.2  and  to  G°ll„ 

Significance  to  HIAI-JD  fiesearchs  The  significance  is  primarily  theoretical  sine 

so  far  no  glycoside  of  a  diterpenoid  acid  has 
been  found  in  nature,  A;i  outstandin^j  novelty  is  the  tremendous 
sweetening  power  of  the  triglucoside  of  this  diterpenoid  acid  aid 
the  nearly  complete  physiological  inertness  of  the  latter,, 
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lo     National  Instito'cJ®  of  Arthritds  and  Metabolic  Disessss 


3o    StemMs 


SmilAL  irafflES 

6q-    Elucidatdon  of  the  Stereoeheraistry  of  the  Spiroketal  Sid©  Chain  of  Steroidal 

S^iggenixsso  


80     RoBo  Kostic 

Fo     mo^CT^DESCRIFTIOM 

jQctdvasg     Recent  sttidiss  (Scheer^  Kostic^  Mosettig)  have  established  ths 

isoiaerisffi  at  G^-ZS  in  steroidal  ai^ogaiinst.     A  possibility  ot  prcnrs 
rigidly  the  existsnc®  or  non«3isisten8e  of  a  (sijaalt.ansou-s)  epimerlsm 
at  C«»22  ©f fes'sd  itself  throiigh  th©  rseentlj  diseovered  (Prof  o  Spring 
in  Maachastsrp  England)  ^  and  biogenetiGally  c-ari©HS  spaogeains  of  tfeo 
©x-^bilSj,  the  cli©leg®niaso     In  a  ©0 operative  project  ^jith  Merck  aad  Coo 
and  the  Eastern  Research  Laboratory  of  the  Departnieat  of  Agricultlis's- 
we  are  first  atteajpting  to  confina  the  proposed  structHre  of  the 
Ghol©g©ainSj,  and  th@n  traasfosm  them  into  ths  dssirsd  G'°27  desrr^thj-'l 
sapogenins  (©liminat^jig  as^mmetsy  at  C«»25)o 

In  sstension  ©f  the  studies  of  the  G"2^  isomsrism  ths  hitherto 
imknoxfflj  and  inacGQSsibl©  l6~aydroj^=^G©prostaRe  and  l6'«?Iiyd.ro?;3rchol®stari8 
wsre  obtaine-d  in  a  desoxylstioo.  process  starting  from  th©  3'^'^Qsjl-^26^ 
desoi^^i-etK^ydrex^saFsasapogenia  (©r  ■^sMS.agenia)  asd  tha  cor^espondlug 
tigogenixj  derivati's'©  r^spastiveljo     The  vegy^  rare  coprostane  was  oh'^ 
tained  in  excellent  yields  by  a  similar  px"od©dt2S?e  from  the  3alos26'=' 
of  tetrahydr©-sarsasapog©nin  'for  "SKslilageE'j.ia)© 


Signifio^ic©  to  NIAffl  Researchg     a^  Theoretie^a     The  above  studies  hsve  prociE'cd' 

STibstaEces  'whioh  have  bsen  hitherto  iuiavailabj.e3- 


thes©  studies  the  entirely  jmorthodox  situation  has  b®®n  discoversda 
that  compo'UKds  that  have  ideSScirmrta^ ' p^Et s  gi^e  no  -mxi-uz'®'^ 
melting  point  desressions^  hav®  practically  identical  s'otations.j  sad 
hay©  identical  infrared  spsctrs, 


=59  Project.  Descript-ie-a  Sh©©t 


b©  Practdcale  Stsroldal  sapogenins  are  potential  precursors  d  the 
synthesis  of  steroidal  hormonssj,  incl-udijig  cortisoneo  The  int.rod'ac<= 
tion  of  plants  containing  the  an^ogOBS  sapogeninsj  as  an  indiistrisl 
corp  is  being  imdertalcen  by  the  Departnisnt  of  Agrieulti^reo 
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dphia^  Pennsylvania 0 
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"Goprostane^  Cholestaney  and  their  l6=  ^-Hydroxy  Deriirati-^res  from  Steroidal 
Sapogenias«%  bj  I.Soheer  and  Eo  Mosettigj,  in  press^  JoAoCSo  ?7j,  ppoooo   (19^5) 


rmrisT  honors  mn  awards  to  persomel  relateig  to  this  project  DUaiKG  CM^mW 

TEAR  195Us 


RoPoGo  -  1 

Dsceitibar  195h  Analysis  of  KIH  Progrsa  Acti'^itieeS 
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lo     National  Instituta  of  Arthritis  and  Metabolic  Diseases 

2o    Pstholo^  and  HistochiSiiistsy  3^     Histoeh©rd.str3r 

Uo    Bathe  sda  5o     13IAI-L'>=62121-60 


6a     Bsfslopment  £Kid  exploration  of  bistochis?d.c al  reactions  in  tissues 

7o    Ro  Do  Lilli© 

8,     Jo  Bo  Longley^  Ro  C.  Bahn 

9.0     PROJECT  DESCRgTIOH 

Obj@ctiv@3g     To  fartter  correl3.t©  ohenaeal  aid  morphologic  structure  of  norsial 
and  di.seas®d  tissues  by  deYising  or  adapting  cheznical  reactions  to 
histologic  sfeidy  and  to  esqslore  and  interpret  existing  disndeal  and 
einpirieal  methcdSo 

Histochsraieal  stu.dies  of  normal  and  pathologicaJ.  pipients  clearly 
indicate  that  nerve  eeH  melanin  is  cheiaically  distinct  and  pzobablj 
functionally  different  f^om  meningeal^  ooilar^  cutaneous  and  "feisior 
malaninSo     CheBiical  distJiictions  are  also  spearing  asiong  the  lipo" 
fuscin  pipieats^  indicating  diversi^-  of  shemlcal  origin  aM  sigrdf- 
ieance  and  perhaps  metabolic  function  of  tiiese  bcdieso 

The  pressnc©  of  distinct  entsrochronaffin  substances  in  different 
lEassiialian  speci©s  ^psars  to  be  dsmonsts'ated  and  is  no^  under  esqjlor^ 
I  ationo 

These  stiHiies  sntailed  tha  es^loration  and  introduotdon  into 
histologic  tsdanic  of  ellulose  csprate  as  a  ra^i^e  suitable  resinouB 
mounting  medium  for  unstained  ssctlsnSo 

Studies  of  histochsaical  en^me  localisations  in  ths  r©nal  tubule 
indicate  a  diversi-*^  of  function  as  well  as  morpholep  in  the  seTsral 
segments  of  the  nepbron.     This  study  has  involved  dQ"^yising  of  neif  and 
more  rapid  reconstruction  technics  to  peradt  ]:2*ecis©  localisation  in 
the  various  ps'ts  of  the  renal  tubilso 

The  histodiemical  signifleane@  of  the  hitherto  purely  enpirie^ 
hematoxylin  methods  is  under  study  snd  it  appears  that  naithsr 
phosphoric  acid  moieties  nor  deso^rribos©  aldel^e  are  responsibl® 


%    PROJECT  BESCHIIPTIQKf  ■-  GontiXTaed 


for  t-b©  resctiOBo  A  naiabsir  of  otii®'  polyphs'^Ols  can  be  substituted 
in  S3  me  of  th©  reactions  o  Sld.n  gi'ires  a  polyphenol  (as©)  resotion  in 
lc©ratol^"alins  and  trichol^'alinei,  distinct  fros  ths  dopa=t3?Tosia=ase 
reaction^  "Ettiich  roaj  account  for  sorae  of  the  confusion  in  the  litera 


Localisa-Jlon  rasthods  for  typosin®  and  its  iodinated  derivatlirss 
are  under  stodsr  •&jith  seme  preliBtlnaiy  data  indicating  ths  possibility 
of  a  successflilj  f airlj  spscifis  l(x  aliaation  of  ■^js'02zln&„ 


groip  on  metiaDoixc  cnanges  an 
ACTH  producing  tuners  are  affording  opportuniigr  for  histocherdsal  as 
well  as  diisaic^O.  characterization  of  IMs  hormonso     Histochgaical 
stodies  t-ji1it  Ro  l-U  Bates  h&re  led  to  the  chara^-fcerizatioa  of  "pigeon 


Significanca  to  IKM-^  Researdig     As  n®H  Esthcdolo^  is  devised^  and  tte  raeaaings 

of  older  nstliods  are  mads  apparent  our  general 
uraierstaadiDg  of  tl'ie  ©volution  of  diseass  proeesses  from  a  better 
eorrelated  morphologic  and  chaTiical  ifie'fe'pointj)  t^ll  improTSo 

TSie  iiiiproveiaanit  ia  understaadirjg  of  diseas© 
processes  increases  their  susGeptibili"fy  to  thsrapsutie  attaeko 
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^°     pRptECT. TITLE;     a.o     Stu^  of  'iiie  possible  i^thologic  expression  of  iOTTranJ.-(3r  ,os- 
.  i^ersensitivi-fcgr  in  espesi'imental  schistosoniiasiSo 

bo     Reni^  lesions  imiuced  by  speraiine  and  related  subs-banceSo 

So     Kaiaai  pa-bholosr|     diagnostic  °  research o 

do     Pathologic  studies  of  endocrine  glandso     (Con^leted  in 
fisc^  year  19^)  o 

To     Lo  Lo  Ashbara 
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Po     PROJECT  DESCPJPTIOH? 

ao'    Sffiminii^  and  hypersensitivity  in  schistosocjiagiBo 

ffpjecg^g     To  determine  whether  or  not  issaunity  or  harper sensitiv^iigr 
develops  in  e:cparim®ntal  sdiistosoirdasiSo 

^giloyeds     Es^posiire  of  mlc©  to  cercariaeo     After  \'-a2yiiig  interv£iJ,s 
roice  are  treated  to  kill  tas  schistosorjeSo     Trds  (sxpcnsar 
treatTisnt  schedule  is  repeated  a  varjdng  riaraber  of  times  in  differsnt 
grt>ups  of  micso     In  addition  to  clinical  evaluation^  pathologic 
reactionsto  worias  and  ova  will  be  evaluated  in  relation  to  schedule b 

Finding sg     Data  being  evaluated  at  pressnto 


Significance  to  MAMD  Rese&rch%     There  is  disagreeirisnt  as  to  the  proper 

''dose"  schedule  in  chemical  tr^ateent  of 
this  dissasei   some  therapists  even  elaiitsing  tiiat  trsatssent  does;  /iros'© 
haMi  than  goo  do     Data  on  possible  irinims'='liypersensitiTity  raechanissi 
•K'ould  b©  helpfel  in  rationalising  therapj^o 

Proposed  Qoirse  of  Frojsetg     Bspendent  on  resiilts  of  this  preliminary  studjr. 


N:ffiTI>^2122°6l  =>  2  <= 

9o     PgDJECT  DESCRFTIONg-^  Contimsd 

bo     Renal  lesions  anduced  by  sspsmains  and  rslatsd  substances. 

Objectives     To  determine  wheiiier  or  not  liie  adniinistersd  spermine  or  a 
metabolic  product  is  responsible  for  renal  lesionso 

Methods  Ekployedg     Adairdstration  of  eheadcal  hj  routes  prixisrily  l^=passing 
organs  probably  in'VDlved  in  rastaboliani  also  admim-steriag 


]or  Findings  g     Ion®  =>  methods  still  being  developedo 


Sigaifieaace  to  WIMP  Easearehg     SpermJjie  is  normally  present  in  certain 

human  ti^usSo     A  knot-Jladge  of  the  possibls 
effect  of  this  substance  and  its  irstabolic  products  on  tte  kidsK^  ^•fould 
seem,  of  particular  importsice  in  renal  diseas©o 

Proposed  C<mgss  of  Pgopsets     Eefinsmsnt  of  methods  (othor  rcsatas  of  adrainis- 

tration^  etco)  to  eLucidate  effects  of  irietabolic 
pros&LCts  of  ^©rmineo 


patholo^  ■=  diagnostic  I  ressarcho 

farious  raerabers  of  this  and  other  sections  of  the  Laboratory  of  Patholo©' 
and  Histoehoaistsy  participate  in  the  s tidy  of  hiiaian  tissies  received  Sram, 
various  Federal  I-Iosp libels o     Although  a  diagnostie  mrrlce  is  renderedc,  the 
material  is  used  for  various  research  purposes  l^r  raaiiy  mesHlsrs  of  the 
Laboratc!ryo     This  includes  ajopsi'ation  in  feneral  Disease  RQSearsh  Progrsffia= 
untreated  syphilis  stuj|ro 
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Fro,"|eet  As  High  Altitudei  Fro,'J8ct  B;  Prodacia.on  of  Es^egMianlial  Bacterial  J^ndoearcljAjis 


PROJECT  TITLE 

and  Chronic  Valvular  Xteformtiesi  Projeot  Gs  Bletagy  Calcification  in  MIcqi 


Projset  Ds  Pathology  of  Ifelaria  in  Aniiralsi  Project  Eg  Tosdcity  of  Iodides  and  lodates 

Bo  Higtonan  ^__ 

PRINCIPAL  IMESTIGATOR  ' 


PROJECT  DESCRIPTIOJJs 

Project  A  =  High  Altitude 

ObjeotiTesg       To  stu^  effects  of  dJ.scontimio'dS  exposur©  to  simitLstsd  high  altitude 


on  various  species  of  tfarm  and  cold  "blooded  animalSo 

Methods  Bf^lqyedg       Aaisrta3.s  are  es^osed  se^^'sral  hours  daily  in  a  Iok  pleasure  oharobsi 
to  a  siraulated  altituds  of  25^000  feet» 

Ma.;]qr^Fint^^ng3g       Altitude  rats  develop  in  addition  to  polycythQma^  marked  sdreiial 
"aaS"cardiao  hypertropl^^s  cardiac  vsgetationSj,  rsnal  infarcts^  and  damage  to 
the  testes  sid  other  ox^ganso     Simi3jar  changes^  "TOrying  som©Hiiat  in  different 
species  aiKi  strains  of  snisialSj,  wsre  iKtad  in  current  stadisso 

SignificaKceg       Our  findings  rraj  b®  of  significance  to  those  concerned  mth  aviation 


mem.GinB^  tealth  of  high  altitude  3JihabitantS|,  and  laboratory  investigation 
of  cardiorsnalj  endoorina  and  other  ir©tabolic  disord.©rSo 

Proposed  Cours©  of  Projects       Itogs  e^qjosed  to  high  altitude  ifjill  be  ueed  in  study  of 
s^qjsrdmsntal  ©ndoearditis     (Pro jo  B)c. 


M'iD-62l22-=62 
IRIAL  NOl 


Production  of  Eiqjerimentsil  Bacter5.al  Endooarditis  snd  Chronic  faliralar' 
Deformiti.es 

Objectivass      To  prodace  endocarditis  and  chronic  va!.vular  dsformitiosj  to  detarmna 
'    ^'^ctore  pradisposring  to  endocarditiSj  to  sta(^  th©  developnont  of  the  lesion 
and  causes  of  treatment  failures^  and  to  test  in  vivo  the  effectiveness  of 

vario'os  foras  of  therapjo 

Ifethods  'Emplojedt      Anijiials  acclimatissd  to  high  altitiMa  aid  ground  level  controls 
were  inoculated  intravcnouslj  vlUi  various  bacteria,,     Some  received  anti- 
biotic th©rapyo     Pathologic  studies  were  nads  at  i^itervals  after  inoculatiorio 

tfajor  Findings  aid  Significance  g       Studios  of  altitude  rats  inoculated  ■frritfe  vrlridans 
streptococci  ancftrSiteS  mth  penicillin  revealed  the  occasional  psrsistencs 
of  bacteria  in  endothelial  ceJ!J.s  and  macrophages  in  valTTular  vegetations  srxl 
in  nsi erotic  and  suppuratJ-ve  foci  in  the  hsart  an.d  Iddneyj  th3.s  may  hQli3  es^lain 
some  of  the  causes  of  treatiiiant  failures  and  the  need  for  prolonged  traataent 
in  huraan  andocardatiSo     Soina  rats  recover3.ng  afi>©r  therapy  developed  valvular 
dQfortn3.ti0S  siirdlar  to  calc5.fiG  ax^rtitis  and  other  chronic  val^rular  defowrdties 
seen  in  htanan  cardiac  disorderso 

Endocarditis  ws,s  produced  in  altitude  rats  by  inS;ravianou.s  injections  of 
H@iBopMJ.u3  parainfluenza «     Siicilsr  injections  failed  to  praduee  endocarditis 
in  ground  level  rats  eveii  th  en  corfeisone  %jas  adiiunistsred  indicating  that 
adrenal  !iiyp©ractivity  is  not  the  primary  factor  pc  edisposing  altitude  rats  to 
endocarditis  o     Evidenjse  tjas  found  that  coneoiaitant  hypo3d.a  and  polycythemia 
are  n©c®asa:^  predisposing  factors o 

Endocarditis  was  readily  induced  5.n  altitude  rats  by  injecting  cultures  of 
PngtmoooCGUSa  Staglggj?G0Ccu33  aM  HQEophilus  indicating  tlisit  altitude  rats 
m^~Fe~ussSi  in  studying  the  pathogenssxs  and  the  terapy  ^  vivo  of  en- 
docarditis due  to  these  organisms  <> 

Proposed  Course  of  Project ?     The  si7.sceptibility  to  endocarditis  of  dogs  acclimatised 
""to~"hxgirartr^u3©°ii  undsr  investigation »     (If  acute  and  clironic  valvtxlar 
lesions  can  be  produced  in  a  3arge  aniiaal  like  th©  dog^  as  they  lave  been 
produced  in  the  ratj  it  mil  greatly  facilitate  surgical  and  physiological 
studies  on  heart  disease  and  associated  Rstabolic  disordarso) 

Dietary  Calcification  in  Mco 

Objectives g     To  detesroine  factors  causing  calcified  lesions  in  Iiaartj  iriuscle^ 
art-aries  anJ  lungs  of  C3H  laice  fed  a  purified  low  protejji  diet  o 

gods  Brployadg     Various  supplements  are  added  to  di©t  and  res-oltant  change  in 
'  ineideMe  and  degree  of  calci.fiGation  is  dsterniined  histologically^ 

Sfejor  Findings?     Calcification  is  greatly  lessened  Isj  increasing  protein  and  by 
""''^""''"cerESn  sx^jpleraants » 


|:AMD=62122<==52  '^ 


mMrm: 

Significance  g      &y  shad  light  on  pathogenesis  of  certain  fomis  of  hmim.  art-esdo- 
sslirosis  and  on  possible  unlcnowi  nutrS/oional  raqairemsntSo 

Proposed  Couras  of  Projects     Purthsr,  modifications  of  diet  as  indicated  by  proailsinG; 

l©ads. 

Project  Ds      Patloology  of  Malaria  in  IniiEals 

ObjeetiYQS;     To  deteridjie  csiis®  of  death  aM  differene©  in  sur^.¥-al  tim©  ii,i  diff®2=8nt 
stralna  of  jnic®o 

Mstbods  Enpioysds      Animals  ar©  studied  histologicallj  at  intsrirals  after  inoctOation 
^th  PlilRoditaa  bergheie 

lAjor  Eindiagss       Pattelogic  eh^igss  develop  mor©  rapidly  in  infested  S^ss  ndc®' 
CriraLf  bi3s^vb  8  days)  than  in  MF  raic®  (usually  mr^ive  3  TOsks)o 

,_    'mSlQZsimt      B&j  ©Imidat©  factors  affeeling  resistance  to  malaria  in  laanc 

Proposed  Course  of  I^.jects       afferent  strains  of  mice  ^ath  differe-nt  srondval  times 
after  malaria  inocuilfition  will  b®  studied  histologioaUy,     In  collabo ration 
idth  Dro  Altlands  the  infliasnce  of  altitude  poljrcythenda  on  length  of  sorvi"ga2^ 
of  liiiea  inoetilated  t-rith  Po  berghei  is  mid®r  in70stiga-K.ono 

■      Project  El    Tonicity  of  iodides  and  lodates 

ieetivesg       To  determine  poseible  health  hazards  in  use  of  iodides  and  iodates^ 
particularly  for  prevention  of  colloid  goiter. 

Methods  Eniployeds      Animals  ar©  ©xaminsd  histologically  at  "^asdous  periods  after 
administration  of  iodides  and  iodates  by  various  routes o 


Ma,-jor  ELnddngsg     lodates  cause  damags  to  parietal  oells  of  stomach  and  to  r©-fcinao 

Signlf ioan.'se  g     Ifey  be  useftal  tool  in  stuc^ring  pathogenesis  of  cgjr^ain  ey©  mid  stomach 
disorders  o 

Proposed  Coiars©  of  Projects       Studies  ^11  be  cm-anu©d  to  datsmine  safe  thesapeutie 
limits,  ~° 

Other  Pro.jectgg     fr(m  time  to  tims  consultation  ia  given  to  or  tissues  ar®  ©xaininad 

for  various  other  professional  workers  at  HIHo     For  esssmple,  tissues  of  anim.als 
infected  m-a  tsypsmosoHiiasis  are  being  studied  for  E&'So  Eo  Mo  Tobie^ 


P.G» 


Analysis  at  WIM  .Picogram  Ac-"d.-ritiQB 
Buidgot  EKxte  ShoGt 


;X}ET  DATA:- 


ESTIM'I-ED       1       BUDGETIiD  POSITIOHS 

MH  lE/iRS 

PAT-nsirr 

EZPEMDII'UIffiS     1     PROF       OTiffiR 

TOmL 

PROF       OTlfER   1    i'OTAi 

MYS 



i3»Jj,oo        1     1 

I 

2 

1          1/3            1  1/3 

1956 

:1 

3. 

2 

j        1          1^5   j    1.1/3 

iJGE;?  ACTIVITY"; 


RESEARCH         /'a:/ 

REVIEW  &  ilPPROVAL       Z^/ 
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ffiCIilllGAL  ASSISTANCE 


^NTIF/  Mil  C00PERAT1KG  UIOTS  OF  TIE  PUHLIC  Iffifi.LTH  SERVICE^  OR  OTPIER  ORGiiNI- 
'"'■^'■■IS,   PROVIDING  FU]:^DS,   MCILITIES,   OR  PERSOKKEL  FOR  THIS  PRO.JEGT  IH  EITHER 
/t  1956?     IF  COOPERAITNG  TMET  IS  VKI^IUH  NIH  II;iriICATE  SERIAL  NO(S)    (ITEI-T  1) 

:^.boratory  of  Physical  Bio^^xigy,   Section  on  Physiology^  NIAMD 
••••■i-x)ratory  of  Eiochefflistry  and  Nutiitionj  Section  on  Biochamiatry  and 
Physiology  of  HutrJ.fcion;,  Nliilffi 

■atory  of  Infectious  DiaeassSj,   National  Microbiological  InstitutQ 
o.tory  of  Tropical  Mseaaas,         "  *'•  " 

'-atory  of  Pharaiacology  &  ToxLcology^  Section  on  Pbarmacologyj,  MAI'Sj 


j:-  THIS  PROJECT  RESErffiLES,  COI'IPLEMEUTSj    OR  PARAJXELS  RESEilRGH  DOME  ELSEWHERE  Ifi  THE 
PUBLIC  HEALTH  SERVICE  (VHTHOUT  IMT'ERGHAKGE  OF  PERSOIHlELs   FACILITIES  OR  mm£>) -j 
IDENTIFY  SUCH  RESEARCH?    (BY  SmiAL  NOo  (S)   IF  WI'fflIM  KIH) 


P„Co  "  3 

il-Daljsis  of  Win  Program  Aotimioiea 


Honors  B  At^^rdSo  snd  Fublji  Gat  ions  tSlieet 


SiliRL  NOo' 


.  LIS?  PUBLIGATIOES  OTffii:  33TMCTS  )?}?j3M  THIS  paOJECT  D'URIKG  CiilENDAR  liEi^i 

AltXaiidj  Pa  D<9  and  Higte-aia^  Bo     Effect  of  a  folie  acid  antagonis-J;  (9"ffiatbjl  PGil] 
upoxa  rats  ©:^osed  to  Mgiri  altitudes j     Ara^  Jo  Pb^rsicjl.  i?6s  1<=5  (l?^!!.}' 


ighuKKi.^  Boj>  Aitlandj  P,  Do  aid  Eagle ^  Ho    Eiqjerimental  baetsrial  endoearditis 
ia  altitud®  rats^  ,  DQ''relopment  and  I'egrQssion  of  cardiac  lesions ^  includiicvc 
lesions  in  rats  treated  with  pendcillins     AoMoAo  ARCH,  PATHo  |82  2[!l-=2^7 
(19510 

(.glmsBj  Bo 5  Greenbargj,  Jo  aid  Coatneyj,  G»  R«     Fatholog:l.G  changes  produced  by 
pig.eFjpd3;ffiH  bergliei  in  resistant  and  non'-resistaat  strains  of  raiceo 
Ri'yiErba  di  parasSitologia  (in  press) « 


.bTT^MSTSroHS^S^W  pehsomel  remti^Wthis  'pRCtSlcFDraair^llslH^sJA! 
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Analysis  of  YOlll  Prograia  Acti'Titiea 

Project  Description  Sheet 


IWJffi  2,  Patholog?/"  and  H5.a_tGcherfiii3tz 

LABORATORX 


Study  of  Visohs.n±3m3  Involvad  in  Infactious  ZM-seases 
PROJEC'i?  TITLS" 


Eo  M.  Lamer  II 
PRINCIPAL  liMiSTIGATOR 


OTHER  IWfiSTIQ/LTORS 


PROJECT  DESCRIPTIONS 

Objectives;       The  objaci2.ve  of  thj.s  project  is  to  study  the  cou:esa  of  natural  and 
arSiflcialj-y  inducsd  infections^  emploj^ing  bacteriological,  pathological^ 
iE2TrjEi.o  logical  J  and  ch^jical  ir^athods  of  investiga-aonj  in  ordsr  to  elucid^/be 
soirs  of  th3  factora  influencing  host-parasits  relationships, 

Matho_dg_  Bgplcggd. ; 

(a)  Animals  ars  injoclvad  and  studisd  ciolt^araHj  znd  histologically  to  fo^J-ow  patho~ 

genesis  of  Strep tobaci IHjis  rgniliforaiis  and  other  infections,     Spaciali!.zed 
cultural  TTiBtEoos'  are  srploj'i^'in  cases^of  atypical  baman  infections j  to 
raccYer  the  above  raicroorgsnisra»     Strains  from  bjm^ji  sad  aniKal  irifectioDJSj 
and  from  nonas-l  w.ijr:93.Sj  ara  isolated       ~     '  '      "    sdo 

(b)  Pathological  studies  are  carried,  out  in  r.-xico  ai'o'ir  mc.v.otion  of  local  5,nju2r5^  or 

irritation^  to  doter2Rir).a  whether  detectable  vascizlar  ohsjigBS  in  spin^J,  cor-d 
or  brain  occur  >?bj.ch  influence  loGalizat3.on  of  paraly:.'      "        jlioiiiyelitis, 

Ifojor  Findings; 


(a)  Several  strains  of  Streptobacj.llus  lasniliforrais  l^ve  been  isolated  from  a  vazdety 
of  atypical  human  infections^  as  vrell  as  from  ca^es  of  rat-bite  fevero     Thsae 
strains  feve  caused  acute  and  chrordc  lesions  ^jhsa  injected,  into  irace  and 
i?3onkeyS5  arii  the  organisms  were  recovered  on  culture  of  lesionso     Control 
aniiaals  also  showed  sird^^r  lesions  occasionally,  2nd  cultural  studios  revealed 
sn  exceptionally  high  incidence  of  naturally-occiirrir/g  infections  -vd-tb.  this 
iaicroorganism  jja  laboratory  animals. 


(b)  Ko  macroscopic  or  Microscopic  chs.r)g©8  Twero  foimd  in  spirv3.1  cord  or  brain 
of  nd-G©  injec'oQd  intramuecularlj  -tith  pertussis  vaccinQ^  althoiagh  the 
incidence  of  paral^Tsia  in  in^joctod  linib  was  increased  ■when  rrdcQ  ¥/ere 
infected  later  Mith  po3.io!mr7Blitis  Trimao 

Significance  to  NIAIg)  Research; 

(a)  Streptobacillus  raoni3dXqrmis  occiars  in  hitherto  unsuspected  casss  of  hiHaan 
"llnJfectionTThcTuSlng  upper  respirator/  disease  *     The  natu.ral  prevalence 
of  this  microorganism  in  sorao  laboratozy  animals  is  great,  ^diich  csm  confuoe 
animal  studies  tdth  tha  organism.     Lesions  may  still  be  produjced  by  ii3.j©otion 
of  large  doses  into  these  aniioals.     Great  care  must  bo  exercised  to  exclude 
tha  possibility  of  natural  DjafQct5-on  with  this  organisxao 

;  Absence  of  central  nervous  systsfa  damage  and  presence  of  strilcLng  locaj.  tissue 
changes  in  mice  injected  Xfatii  pertussis  vaccine  suggest  that  the  localD.sation 
of  paralysis  rdghfc  be  the  result  of  concentration  of  virus  in  a  non-^speoific 
infl^nmatory  focuSo     This  liDuld  iraply  the  possibility  of  a  non-neujrotropic 
fea-'cure  of  the  pol5.oiiiy63J.tis  viiras* 

Proposed  Course  of  Project; 

.  Search,  for  a  suitable  srfiall  e:-cperimental  axiim^l  for  studies  with  Steeptobacillua 
moniliformis 5  by  careful  cu^-tural  screening^  etc,  to  find  sai  aniroal  which  ' 
dx)es  not  normally  carry  ths  organism  and  is  highly  susceptible  to  infection 
vath  ito     Study  the  pathogenesis  of  3jifec1aon  mth  this  org?aiism  in  such  an 
animal,  and  evaluate  the  infectivity  ar^d  V3.ru3-encQ  of  the  various  stra.ins 
which  have  been  isolated  frora  huiaas:).  and  animal  infections, 

Contimje  to  screen  human  infections  culturally  for  this  mcroorganismij  a-nd 
assess  these  strains  in  animalso 

Eiiploy  immunological,  techniques  to  sxxpplement  cultiaral  diagnostic  procedures^ 
for  the  identification  of  these  strainso     These  ra-ll  includa  standard  S8ro"> 
logical  methods^  as  well  as  opsonin  measurement  techniques  employir^g  phago-^- 
cytosis  of  live  and  killed  bacterial  suspensions  by  blood  leulcocytes^  accord- 
ing to  recently  developed  procedures. 

Titration  of  poliomyelitis  virus  in  tissues  of  animals  infected  after  induction 
of  local  inflammation^  in  order  to  detect  possible  concentration  ot  vivos, 
in  a  non-specific  inflamraatory  focus » 
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ilvJI  COOPM.A.TIHG  mUTS  OF  TIffi  PUBLIC  HEALTH  SERYICE^   OR  OTHER  ORGAmZATIOIiS. 
PUIDSs   FACILITIES^  OR  JPERSONffiL  H3R  TIUS  PROJECT  IH  EITHER  1955  OR  1956s 
IF  GOOPEMTHG  IMTT  IS  WLTEm  HIH  II©ICATE  SERIAL  NO(S)   (ITEM  1) 


laboratory  of  Infectious  Dissasess     HIS 

Saction  on  Bacterial  and  BSrGotic  JBLssasss 
Section  on  Basic  Stadies 


THIS  PROJECT  HESEI©IES,  COI^: 
3LIC  HEALTH  SERVICE  (WITHOUT 
ENTIFI  SUCH  RESEARCHs     (BI  S 


:ME!5TSs   CE  PARALLELS  RESEARCH  BOIE  ELSEWHSRE  II  TFE 
IHTERCHAKGE  OF  PERSSKIIELg  FACILU'IES  OR  mJI^S)^ 
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pjcojecl.  Descrj.ption  Sheet'. 
lo     jJational  Institute  oi'  Arthr.iti3  ond  fetabolic  DiseiJ-'r-jes 

ifTsTifu/s  ""-""~' '""'    ''  ■ 

2c     Patho3.ogy  and  liistodienastacy  3o     P atholog ic  An. atomy 

LlBOJurdia;  '      '  SEcriM 

Uo     Betbasda  So     IiIAi«_  -  62122->6U 

LOCVriCW  SixilALliUIBEft 

60     Priparation  of  stanjied  tissue  seGtiona  for  resear'ch  histopathologic  stucly 
PPJJEGT  title"  ~"  •-      —  -         - 

To     L.  Lo  Ashburri _^ 

KiNGIPAL  iSVESTIGATOH 

3o     lorn       _ „ 

■)rai!:I"i!iYESTiGArbiiS 

9"   'aOJSGT  DESGHIPf ICM 

This  hi3topatho3.ogic  prepar'ati.on  laboratory  sex'ves  the  v.ai-'iouB 
necids  for  stained  tissue  slides  in  comiection  with  refjearch  pro;ject3 
being   conducted  in  the  several  Institutes  (excluding  WGI)..  The 
dair-a  below  is  for  the  calendar  year  195ho 

Routine  Stained  Special  Stained  "Spare"  Unstai! 

:AcceS3ioned      Sections  Sections   _   ^___  Sections 

Animals  ""■   "W^""""      "-'-"-jg-j^gg™— 

Surgical:       209$  SaS^m  13,^126  3.5500 

Autopsies;         '69  1,805*^ 

•ii-Includes  slides  prepar*ed  of   tissues  Tota.1  Slides 

from  GoGo  patients  (Jano-Jun.e^  ISSh)  ""  3S^"8'^''f " 
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13o  IDENrffY  ANl'C00r2;a.-lTIHG  units  QF' IHS IU^LIC  HE;\LTH  SfiRVIGii^  CR  OTIii^R  CRGLJI-"" 
ZinONSj  PRCVIDIIW  FUIWSj  FACILITIES j  OR  FERSOIlNiiL  FOR  llilS  PRGJiiCT  I.-J  EITHER 
1955  or  l?56s      IF  COOF-^RATrrlG  UNIT  IS  .lirHI:)"  I1IK  IHDICATJ;  SiRIiU.  HO  (S) 

Laboratory  of  Biologies  Goiit-rol.f,  WIG  =■• 


IF  THIS  PJ^OJECT  RESiLMBLESj   COiIPLDlIEWTSy   CR  PaRALLELS  RESEARCH  ■  ..'ilLERE 

IN  THE  PlJjJLIG  HEALTH  SE.tVICE   (WITHOUT  IMTERGHArJGE    '"     '        OMjEL,   E.iGTLITI;:,S  OR 
FUNDS),   IDilliriFY  SuGxi  RE3..ucGH;      (BI  SERIAL  :iO.    (S  HIiJ   '^IH) 
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iSTLIsFFlCLICAriONS  CTTlLTTHlTlESTll'tCTS  FRO.:  TiilS  .-ROJECr  DURI:J3  CvL.:,:.D.ul  Yj.,m 
1951iS 

None 


17o  LISf  HONORS  AN'D~TW\RDS   TO  PERSOMIKL  REL/irna  TO  THIS  PROJECr  DURUQ  GALJliiD.lR 
ZEIR  195Us 
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Decerabsr  l^S.U  Analysis  co?  HIH  Pi-ogi-aja  Ac tivit.ies 

Project.  Desc.ripto".on  Shaet. 

lo     gatdonal  Instdt-ut-e  of  Arihritis  and  aetaao3.ic  Diseasgg 
INSTITUTE 

MSOR/VTORT  """""        "         ""  SECTIOlf""  ■"■"     """""^'  ' 

LOC.U'ICN  SiRI/U-  IJUl-lBiili 

6»     Ma,t.urally  Occurring  Diseases  of  Laoorat-oiir  /uiiaials 
PROJECT  TITLE 

7  o     Robert  T.^  Habermaari 
PRIWCIPiy;.  INVESriGATOR 

^°     FlQ'^-cher  Po  Williams  yJr.>  .     ' 

oHER'rrvsS'TiGA.roR         "  "  . .  .. 

9.   PROJECT  DESCRIPTION  •  ,  - 

Determination  of  t.he  incidence  an.d  cause  of  the  naUlrally  occ--- 
uzTing  diseases  in  laboratory  animals  and  developraent  of  rmethods 
for  the  control  atid  treatment  of  these  diseases « 

Objectives;  The  objectives  of  the  project  are  to  develop  robust^  1. 

vigorous^  "disease<-free"  animals  for  research  workers  at.  one; 
National  Institutes  of  Health|  conduct  research  work  spontaneous ^ 
bacterial,  viral^  mycotiCj  and  parasitic  diseases  to  enable  inves- 
t.i;iators  to  distinguish  between  lesions  produced  experimentally 
from  those  produced  by  the  naturally  occurring  diseases  in  the  NIII 
animals^  to  develop  effective  methods  for  the  control  or  prevention 
of  these  diseases  j  and  to  develop  technics  for  the  earl.y  recognition 
of  an  outbrealc  of  disease  in  the  animal  colonies « 

The  efficacy  of  control  of  parasitic  diseases  is  Jeteri.iined 
by  painting  various  chemical  substances  on  the  iloor^  cages^ 
and  racks  for  vermin  control!  by  dustin.g  of  laboratory  animals  v;ith 
insecticides^  and  by  admixt.ure  of  anthelmiijitics  to  the  diet„  iiethods 
of  sanitation  ajid  of  cai'e  of  laooratory  animals  and  the  efficacy  of 
diagnostic  methods  and  media  re  coraparede  Mecropsy  of  sick_,  unhealtlii^r, 
and  a^ied  animals  is  conducted  with  par^lsitologicalj  bactex-iolO'^ical^ 
and  histopatholojjical  examinations  to  determine  incidence  and  spread 
of  disease n  x<-=^ 

Major  Findings^.  The  major  findings  of  this  project  during  the  past  year  have 
been  (3.)  the  use  of  a  saturated  solution  of  sulfaaethaaine 
in  drinking  water  of  rabbits  for  the  control  of  coccidiosis,  (2) 
the  identification  of  some  of  the  common  helminth  eggs  and  protozoa 
of  laboratory  animals,  and  the  publication  of  pamphlet  with   photon- 
micrographs  of  the  characteristic  eggs  and  protozoa^,  and  (3)  the 
incidence  and  pat.holop'.c  findin-s  of  hictnplasmosis  in  50  do,';'^  '^nd 
50  catSo 


Project.  Description  Sheet.  Cont.ir).ued 

Significance  to  MIAI-ID  ilesearshg   (l)     The  slimijiatdon  of  coccidiosis  iii  sxper- 

imental  rabbits  malces  the  experimental  results 
in  iiver^  nutrition j   aiid  radistion  studies  nore  reliable  and  trust-> 
wortdiyo      (2)     The  photomicrographs  of  helininths  and  protozoa  makes 
the  identification  of  the  common  helrointdis  ani  protozoa  jjifestations 
of  laboratory  animals  quick  and  easyo     (3)     The  minor  importcraee  of 
doijs  and  cats  in  the  trans.'aission  of  histoplasmosis  to  man  and  aniria3,s 
has  been  reported o 

Proposed  Course  of  Projectg  A  considerable  portion  of  the  next  calendar  year 

•5d.ll  be  devoted  to  the  control^  treatment ^   and 
elLmnation  of  diseases  from  the  laboratory  animals  in  the  NIII  aniraal 
colonies  J  to  determne  incidence  of  Leptospira  sgpo  in  the  laboratory 
aiiiaalsi   and  to  determine  the  incidence  of  raycotic  diseases  in  ths 
laboratory  aiimalSo 
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13c,  TDENPIFI  ALVf  GOOPSilAriria  UNITS  OF  IHii  PUBLIC  ItiALTH  S^iEVICi;.  OR  OTHSii  ORQAIII^ 
ZAlIOljS.  PROVIDING  FmiDS,  FilCII-ITIES^  OR  PERSCl^KSL  FOR  THIS  PRC-JSCT  TI  UITHE:' 
1955  orl9B6t     IF  COOPiLRATIIvG  UNIT  13  ^.-JITim^'  NIH  Itt^DTCATS  SERIAL  NO  (S) 

None 


lUo  IF  THIS  PROJiGT  RiiSiiil^^ii.  COMl^LEllivNTS^  OR  PARALLiLS  RES:J  iRGH  DO.iii  iLS'^^^HJirlE 
IlJ  THii;  PUBLIC  Hiii-ILIH  SERVICIi  (l-aTHOUT  i:JT:iRCilANGi  CY  rulRSG-.-JZL,  r  AGILITIES  01 
FU;;DS}^  IDSNTIFI  such  RISEUICH  s      (3I  serial  N0^.(S)   IF  IvITHIN  NIK) 

None 
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16,  LIST  PUBLIC Aricris  oTHla'mC'riMfRlGB  FOfti-i  ruis  PROJEGS"  QmiiW^Q^MDmWm^" 

195Us 

Rovzley^,  Donald  A05  Robert  T.  Haberaiaimj   sjid  Chester  ¥.  iiramonss     Histoplasmosis s 
Pathologic  Studies  of  Fifty  Cats  and  Fifty  Dogs  from  Loudoun  Countyj  Virgiiiis.o 
Jo  Info  DiSo5  2|j  98-1035  July-A.ugust  19^h. 

Mengesj  Robert  Y.  and  Robert  To  Habennarms     Isolation  of  E^i lospoi-'an;- im  parygri 
from  Soil  and  Results  of  Expsrimental  Inoculations,     An,  TT^gT^"^^%2^\0b^Wi^ 
Septerober  If.plio 

Mengesj  Robert  V7. ,  I-iichael  L.  Furcolow,   and  Rob  ^  .bsraanns     An  Outbreak 

of  Histoplasmosis  Involving  iinimals   snd  Msn.  Arru   ■...    ,^.0  Reso^  X^/jSYj  520='S?.U-. 
October  1951i<, 

Kaberraann.  Rooert  To,  Fletcher  Po   '■•/illiams^  Jr.,  and  './illard  H.  Eyestone? 
Spcnt.ansous  Hepatomas  5.n  Two  V/oodchucks  and  a  Carcino:fia  of  the  Testis  in  a 
Badger,     J,  Aia,  Vet,  Med,  Assoc. 5  12529315   295-=2935  October  19$kc. 

Congdon,  Charles  Co,  Fletcher  P,  WilLiamSj  Jro,  Robert  T,  Habsr-marni,  and 
Egon  Lorenzs     The  Ha^topathology  of  Bacterial  Infections  in  Irradiated  Hiceo 
J,  Nato  Cancer  Inst,   (Egon  Lorenz  Memorial  Issue) o     (in  press) 

Menges,  Robert  VJ.,  Robert  T'-  Kabermann,  and  Howard  G,  Stainsj  A  DistsiTipsr^ 
like  Disease  in  Raccoons  (Pr<?cyon  lotor  Kiineaus)  ifro.Ti  Kansas,     J,  VJildlife 
Kanagenisnto     (In  press) 

Kilhaa^  LoRo,  Robert  T,  Habsrmannj   and  Carlton  H.  Hermans     Jauidice   and 
Bilirubineiiiia  as  Ilanifestations  of  Canine  Distemper  in  Raccoons  and  Ferrets.. 
J,  Inwronology,     (in  press) 
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60     Study  of  Liver  Cell  '/litochondria  in  Relation  to  Dietary  Pirocedures 
PROJEC'r  Tins  ■" 

7o  G»L,  Fite 

PRINCIPAL  ri'yESTIG.irOR 


OTHER  raViiSTIGATORS 
9o      PROJECT  DESCRIPIIOlh 


Study  of  the  raitochondria  of  liver  cells  under  various  dietary 
conditions o 

Objectives g  To  learn  something  of  mitochondrial  changes  occurring  in  relation 
to  variations  in  nutrients  in  the  dieto 

Major  Findings g  The  degenerative  changes  in  liver  cells  in  rats  on  suitable 
diets  are  the  earliest  recognizable  alterations  in  the  liver 
cell  and  degenerative  changes  in  initochondriao 

Significance  to  NliU-ID  Researchs  A  little  Icnowi  field  of  investigation  of 

considerable  proroiseo 

Prpposed  Course  of  Projects  An  elaborate  effort^  by  histologic  means ^  to  idea^ 

ttify  siaeSj  shapes  j,-  minbers  and  forras  of  mitochon" 
dria  as  i^elated  to  dietary  variants  such  as  cystine 5  vitamin  E^ 
lipids s  toxic  agents  etCo 
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3.0     Natdqnal  Instdtute  of   irtbxdtds  and  Het^abolie  Diseases 

msTiruTif; 

2o     Pat.hology  and  Hit.ocher;dstry__  3o     Comparative  Pathology  and  Hematoho^" 

LA£OR;irOIlI  SECnON 

ho     Bethesda  5o     NI.IMD  "-  62123^J__ 

LOCAriON  S'^IAL  NUI-IBSR 

60     Studies  on  ilegulatdon  of  Hemopoiesis 
PROJECr  TITLE 

7o     George  Brecher  and  Frederick  Stohliaanj  Jr^. 
PaLJCIP.iL  II-IYSSTIGAIOHS 

3.     Hone 

OrHER  INTESTIGATORS 

9o  PRCJECr  DSSGAIPflON 

Transfusion  of  separated  platelets  and  white  blood  cells  as 
replacement  therapy  in  aplastic  anemiao 

Objectives g  Identification  and  characteriaation  of  substances  capable  of 
stimulating  eryt.hropoiesis  „ 

Methods  Eniployeds  Bone  marrow  aplasia  is  induced  b/  irradiation »  Viable  plat«' 
lets  and  vjhite  blood  cells  are  separated  from  freshly  shed 
god  blood  by  methods  developed  In   this  laboratory  and  concentrated 
suspensions  transfused  ijito  corapatible  recipient  dogSo  i'ieasureraent 
of  eryt.hropoiesis  involves  measurement  of  radio-iron  incorporation 
into  red  cells^,  radio^iron  clearance,  survival  studies  of  red  blood 
cells  as  -feiell  as  the  stu-dy  of  stiumlators  and  inhibitors  of  eryt.hropo- 
iesis o 

Major  Findings s   (1)  In   addition  to  actual  blood  loss  secondary  to  thronboc=- 
ytopenia^  anemia  in  platelet  deficient  dogs  is  a^iiravated  by 
continued  excape  of  red  cells  from  small  vessels »  The  red  cells  are 
absorbed  by   iymphatics  and  returned  to  the  -ieneral  cix-culation  but 
their  life  span  is  reducedj,  presumable  due  to  daoiage  durinii  their 
extravasculcur  cycle 0  This  potential  cause  of  shortened  red  cell 
survival  has  not  oeen  previously  realized  and  is  probably  operative 
in  severe  throinbocytoponis  of  an/   type^  (2)  VJhile  ineasurin^  red 
cell  survival  by   tagging'  cells  with  radlochror.iium  it  \fas  found  that 
chan^^in-?  chromium  lossi  s  very  sensitive  indicator  of  red  cell  datiageo 
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lo     National  Instituta  of  Arthritis  and  Metabolic  Diseases 
INSTITUTE 

2o     Pathology  and  Histbchenistry    3«     Coitxparativ©  Pathology  and  Kematologf 
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CojnparativQ  pathology 
PROJECT  -fiaE  -^ 


of  virus  diseases 


7o     Dr»  Ladd  No  Loosiis  -" 

PRIMCIPAL  INVESTIGATOR 

8,  None 
OTH^lNVESTIGATORS 

9.  PROJECT  DESCRIFTIOM 

ao  A  study  of  the  pathology  of  central  n©r¥ous  ^stem  virus  infections 

Objectives  On  a  cooperative  diagnostic  basis  the  st-udy  of  varioBS  sen=> 
tral  n©r¥0as  aystera  disorders  for  evaluation  as  to  ^i  ether 
it  is  of  a  virus  origin  or  noto  Some  animala  that  show  clinical 
signs  of  a  CMS  disorder  do  not  always  have  a  diagnosabls  ne-urotrophio 
virus  lesion, 

Methods  Biiployed;  Standard  pathological  methods 

bo  Cooperative  study  of  a  techiiic  of  viru.s  piirification  (Hes-jcsstle  Disease  virus) 

Objectives a  To  see.  if  the  use  of  cellulose  filtration  eombined  with  an 
antigen  antiboc^  complex  Mill  result  in  virus  purification 
after  ultrscsntrifagation. 

Methods  Baplojeds  Ultracentrifugation  of  allantoic  fluid  Newcastle  Disease 
preparations. 

Filtration  using  powdered  cellulose  columns  coated  with 
anti^allantoic  fluid  protein  rabbit  sera  and  re-evaluating  the  pur- 
ified virus  by  means  of  ID°50  and  virus  hemagglutination  tests » 

Cc  Monk^  safe-ty  tests  of  the  Salk  polio  vaccin® 

Objectivess  Exaioination  of  brain  and  spinal  cord  tissue  sections  frosi 
inoculated  Rhesus  and  Gynomologous  monk^s  for  evidence  ©f 
live  virus  in  the  Salk  polio  vaccine. 


PRQJEfiT  DESCRIPTION  °  Continued 

d«  A  study  of  the  pathogenesis  of  Rous  sarcoma,  and  a  stu^y  of  the  skeletal 
muscl®  lesion 

Objectivea?  A  stuc^  of  early  lesions  of  teuiior  genesis  in  Rous  infected 
chiek^is  beginning  from  12  hours  to  20  daySo 
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60    Degenerative  Joint  Disease  in  Sroall  La joratory  Animals 
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7o  Leon  Solcoloff  j 


PRIiiCIPAL  Il'IVESnClSOR 


OTHEd  IMVESTIGArORS 
PROJECT  DESCSIPTION 


Objectives s  The  object  of  this  project  is  to  deterraine  factors  influencing 
development  of  degenerative  joint  diseases  in  sraall  laooratorj 
animals  e 

Methods  Employed^  Histologic^  and  to  a  lesser  extent  roentgenologic  cxaiiiin-= 

ation  of  the  joints  of  various  small  anijuals  in  two  categor= 
ies  is  being  mades  lo  spontaneously  aged  and  2<»  experimentally  altered 
conditions o 

Major  Findings 8  A,  Because  degenerative  joint  disease  is  largely  a  m^anifestatior 
of  senescence  (eogo  l8«2i|.  months  of  a^;e  in  rats  and  mice) 
much  of  the  effort  of  the  last  year  has  been  devoted  to  developing 
a  colony  of  old  animals  o  To  date^  approximately  l500  old  ajiinials 
comprising  13  strains  of  micsj  11  of  rats^  as  well  as  hamsters  aid 
guinea  pigs  have  been  obtainedo  Appro:d.aiutely  half  of  these  havn 
been  harvested  to  dateo  Conclusions  concerning  the  natural  histosy 
of  articular  degeneration  are  necessarily  tentative  at  the  present 
timeo  A  pattern  of  spontaneous  cystic  degeneration  of  articular 
cartilage  has  been  found  in  rats  but  this  species  is  strikingly  resist 
tant  to  development  of  osteoarthritis  unlike  mi.ce  and  hansterso 
.  Bv     Osteoarthritis  liaje  been  found  to  develop  in  a  proportion  of  old 
obese  rats  (Dre  Mickelsen),  and  rats  exposed  to  conditions  simulating 
high  altitude  (Dro  Altand),  Negative  results  have  been  obtained  in 
thyro^hypophysectomized  rats  (Dr,  Scow}^,  those  on  cirrhosis^producing 
diets  (Dro  Daft)  or  those  treated  wj.th  Growth  Hormone  for  90  dayso 
Co  A  variety  of  ixndescribed  spontaneous  disorders  of  the  extremities 
have  been  observed  (congenit-sil  and  acquired)  that  vri.ll  be  of  interest 


NIAI'D  °  62123-°69      Project.  Bescriptdon  Sheet  Gontinusd 

to  geneticists  and  workers  in  the  field  of  e:{periinent.al  arthritiSo 
An   exanple  of  the  f  orioer  is  isolated  absence  of  the  secondary  center 
of  ossification  in  the  .Capital  epiphysis  of  the  feinuTo  clxaiuple  of 
latter  include  cellulitis  and  act.inoitQrcosis  of  the  pawSo 

Significance  to  ME^lD  Researchg  Degenerative  osteoarthritis  is  the  commonest 

and  economically  most  destructive  form  of 
human  joint  disease  from  the  poin  of  view  of  public  healtho  It  has^ 
with  one  outstanding  exceptions  not  been  the  subject  of  systemic 
experimental  st-udy  in  recent  years©  Tills  ref3.ects  a  popular  assuia'=> 
ption  that.'.f:h©  disorder  is  an  ineid. table  manifestation  of  old  ajeo 
Although  reco,-;nised  to  ©ccur  in  'tflrtually  all  bull<y  :iianimalS5,  s'odsnts 
have  been  considered  irnmuae  until  recently «  Ths  results  in  the  small 
rodents  encourage  the  hope  that  prophylactic  measures ^  if  not  inhibit- 
ing agents 5  may  be  devised  for  the  human  disori^s^o 

Proposed  Course^of  Project?  !<,     Distribution  of  degeratiye  changes  in  the 

various  species  is  being  detemiinads  A,,  to  deter^ 
raijie  joints  most  suitable  foi"  study  in  this  field o  Bo  to  compare 
effect  of  posture  on  development  in  these  species  compared  to  others o 
2o  Radiologic  siethods  for  diagonsis  are  Deing  evaluated  x-dth  pafred, 
hiLstologic  preparations o  3o  Genetic  studies  are  to  be  cai'ried  out 
m.th  Dro  Jay  in  an  attempt  to  proiuss  bigli  arthritis  strains  o  Almost 
all  the  anirn.als  are  from  the  inbred  colony,,  so  that  their  genetic 
liackground  is  knot«So  l^o  Histocher,iical  sttzdies  will  attempt  to  defixic 
similarities  and  differences  from  the  human  disordero  Ghemieal 
alterations  in  the  matrix  of  the  cartilage  that  allow  its  erosion 
.to  eomediout  niay  be  divulged  by  appropriate  methodSo  $o     Experm^tal 
-  production  of  ostearthritds  mil  be  purstired  in  collaboration  Tj^Irfchs 
Ac  Dro  i4ickelsens  effects  of  obesity  of  various  dietsj,  obesity  plus 
forced  exercise  in  rats  Bo  Dr^  Altlands  high  altitude  exposures  in 
haiusterSff  Co  Independently  it  is  planned  to  obseoi'e  the  effects 
of  thymectoDCQr  and  saleniim  on  the  jointSo 
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IHSTITUTE 
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60     The  biosyn'Kiesis  of  th©  micropoljrsacsharides  and  glucuroaatesi   the  celluli 
of  l-Braluronidase 


7o     Jack  L.  Stgoainger 

PEMGIPKT  'lEf^mFm^ 

OTHER  in/ESTIGATORS 


Objectives;  To  ©locidate  the  raeehsnism  of  bio sj^n thesis  of  the  Eiucop©ljfsaecsha'= 
,  ridea  and  glucuronateso  By  the  uae,  of  fluoressin  labeled  antibody 
to  streptsoocsal  byaluronidase  to  determine  the  cellular  localisation 
of  this  ensym©  in  m^Mallan  tissues  o 


Findingas  Chroiaatographis  methods  were  developed  for  the  isolation  of 
uridine  aucleotideso  High  conceatratioBs  ^ere  found  in  the 
hea' 8   oviduetj  and  characterisation  of  soraa  of  these  sorapounds 
repealed  that  they  were  liridine  pyrophosphate  coiabiBed  mth  (a)  II- 
ace%-l  gluGosaraiae  and  (b)  ]S=ac©tgrl  galactosamins  sulfate^  Since  the 
ovi.duct  is  important  in  the  synthesis  of  glycoprotsins  and  imeopoly- 
sacchsridesj,  thes®  findings  suggest  a  biosynthstie  pB.ihi-ss.jc 

An  ensyme  was  obtained  from  liver  which  oxidises  uridine  diphosphate 
glucose  to  uridine  diphosphate  glucuronic  acidj  thus  demonstrating 
the  pathw^"  of  formation  of  the  glucuronates o  The  enzyme  has  b@sn 
purified  I80  foldo 

Using  th©  aiQ'tfcod  of  labeling  antibody  by  azolinkage '  to  a  fluorsscent 
c^e^  antibody  against  streptococcal  hyaluronidase  has  been  produced 
in  rabbitSs  and  the  serum  labeled  in  this  way=  Equips^it  for  i3icro= 
ssopic  dsaonstration  is  being  assezabledj  and  after  injection  of  the 
antigesi  in  iiiiceg  tissues  will  be  treated  with  the  fluorescent  antiboc^^^ 
and  the  localization  studied  histologically.  It  was  also  found  that 
hyaluronidasej,  inactivated  by  heat^  becomes  spontaneously  resctivatsd 
on  standing o 
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"^   If^'  "^^  ^'J  J/"  ^°  Kalicar,  J»  Axelrod^  .and  E.  So  lisam^l.    Enamatic 
osida-tion  of  ur:idxHe  dxphosphats  glucose  to  ijridine  diphospbkte  glucaronis 
acid«     J,  Afflo  Chsso  Soc,  Dee,  20^  195ij,  ^  :        & 
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uromdaseo     J.  Gen,  Physiol,  19$kc  37,  36I0  "" 
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60    Metabolic  Procosses^  Drug  Action  and  physical  Chemistry  Related  to  PJleGtro],yt-e 

pistribution  and   3io6lectrical  Phenomena  as  ISxeniplified  by  Nerveo  
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7o  Pre  Abraham  II.  Shanes 
PRIIIGIPAL  i:n/ESriGATOR 

80  HTo  Morris  Beraian 
OTilER  LIVES riGAI-OR 

^°      P^'^OJECr  DESCRIPTION 

Ob^ectives.j^  To  detenaiiis  the  effect  of  metabolic  inhibition  and  substrates^ 
of  drugs  xd,th  nc  deiaonstrable  metauolic  action  but  with  a  ieiaon= 
strated  effect  on  alsct-rolyte  distributionj,  and  of  alterations  in 
the  ionic  inilieu  on  the  kinetics  of  entry  and  exit  of  sodiums  ehloric 
and  potassiiirn.  in  nerve,,  The  relation  of  these  to  the  raaintsnanes  ef 
cellular  raernbraae  potentials  and  to  the  production  of  action  poten^ 
tials  also  is  to  be  establishedo 

Desheathed  seisi/i.c  nerves  of  the  toad  tiiich  our  studies  havs 
demonstrated  to  be  particularly  favorable  preparation  ^  sxe 
exposed  in  vitro  to  radioisotope  solutions  aiid  the  kinetics  of  entry 
and  exit  ars~Tollowed  under  conditions  of  metabolic  inhibition  and  ii 
the  presence  of  substratesj  drugs  or  modified  Keiiusi*  The  variations 
of  bioelectrical  potentials  under  sinilar  conditions  cai  be  follox-jed 
^^th  suitable  electrical  equipiaents 

Major  Findings;  Vertebrate  nerve  preparations  have  been  found  and  tcchniiues 
of  study  have  been  developed  vjliich  perrait  a  discriiaination  of 
ions  locat.ed  in  the  extracellxilar  spaces  fro;:;  those  in  the  a:-:on.s 
proper o  Thoy  also  permit  the  study  of  the  rates  of  entry  and  3x3. t  oi 
the  ions  through  the  fiber  membranes  under  strictly  steady  state 
conditions  as  ^rell  as  under  a  variety  of  experi;;iGntai  conditions o 
Thus,  it  has  oeen   possible  to  shoxf  that  the  temper atur-e  coefficient 
for  the  oraergsnce  of  sodiixii  -md   chloride  fro:;i  the  fibers  is  tmce  as 
great  as  that  from  the  exr-racellular  spaces »  The  excape  of  sodiiAjn  is 
not  markedly  affect.ed  oy  ois^'^ge.!  lace  es'en  vjhen  combined  with  ini?.ibi=' 
tion  of  glycolysis  o  However j  return  to  oxj'-ijsn  folloi^ing  deprivation 
causes  an  acceleration  of  sodiura  effluxo 


Projsc-t.  Bescriptdon  Sheet.  C0r.tim3.ed 

Single  nerve  fibers  such  as  from  the  squid  exhibit  a  phase  i-Eiidi 
appears  to  ue  coraparable  to  the  extracellular  space o  In  these  pre'= 
parations  oxygen   lac!c  slowed  sodium  escape  but  accelerated  potassitiu;. 
e/aer^enceo  Cocaine  sloi^d  potassium  efflux  but  not  that  of  sodiura.., 

Significance  to  NLU^  Rpsearchs.  Bj   the  demonstration  of  the  relation  of 

metaoolic  processes  and  their  derangement  to 
normal  functionin^i  and  malfunctioning  of  cells  as  examplified  by  ner'y-s 
(which  in  many  respects  is  quite  similar  to  other  cells  of  the  bodj)^ 
a  basis  is  being  laid  for  an  underst-anding  of  the  nature  of  iisturban" 
ces  associated  with  rretabolic  aiseases  and  for  the  deveiopirient  of 
means  of  treatniento  The  aase  with  t;hich  bags  of  connective  tissue 
nay  be  obtained  b/  desheathing  nerves   coiomends  their  xise   for  study 
of  durgs^  hormones^  etOo  on  their  psrraeability-j  structiiral^  sad  othej 
characteristics o 

Proposed  Course  of  Project;  Sodimi^  chloride  and  potassiuia  radioisotopes  tdJ-I 

be  employed  in  stiidyin.g  the  specificity  (a)  of 
metabolic  inhibition-induced  hj  oxr/gexi   lackj  glycolysis  inliibition 
(iodoacetate  poisoning) j  aside  and  dinitrophenol  =  (b)  of  drag 
actioHj,  as  exemplified  by  anaesthetic  agents  such  as  cocaine  sod 
excitatoiy  ajjeats  like  veratrine  alkaloids  and  (c)  of  the  ionic 
milieu  on   the  transfer  of  these  ions  out  of  and  into  the  nerve  fibers c 
lime  and  space  permitting.,  exploratory  studies  Td.ll  be  attempted 
to  correlate  the  bioelectrical  phenomena  of  these  nerves  vath  the 
chemical  findings o 
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Shanes^   /l«Mo   "Effects  of  sheath  remoi^al  on  the  sciatic  of  the  toadp  BufoniarinuH 
Jo  Cello   Comp.  Physiol.  ^s37^  195Uo 

Shanes  3  A«Mo   "Sffects  of  temperature  on  pofcassiiyn  liberation  during  ner^ie 
activity",     to.  J.  Physiol.  177s377s  19Bk 

ShaneSj   A.H.   "Sodiixm  exchange  through  the  epineui'iuja  of  the  bullfrog  sciatic." 
Jo  Cell.   Conp.  Fhysiolo  ^^99,   199~io 

Shanes 5  A.IIo   "Factors  goveiriing  ion  transfer  i:i  nerve."     Suppl.  Physiol. 
Rev.  In  press. 

UU  LIST  HOiJORS    mu    J.VaicDS  10  FlSUa.'IJiiL  iiiL..rLJG  TO  ritIo~I7i6jiG i'  DlLiTU'clLZlDS""''' 
lEAR  I95h'. 

Dr,  Shanes  vjas  selected  as  organising  chairraan  of  the  Symposium  on  "Electrolyte 
in  Biological  Systeras^^  vjhich  rst  in  Woods  Hole^  Mass,  on  Sept.  o^  19$h  und&T 
the  Society  "of  General  Physiologists. 

Dro  Shanes  is  to  be  editor  of  a  monograph  on  "Electrolytes  in  tsiological 
Systems"  to  be  published  by  the  Am.   Physiological  Society  with  the  support 
of  the  National  Science  Foundation. 
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9.  PROJECr  DESCRIPTION 

Objectives g  The  toxicology  and  evaluation  of  therapeutic  effectiveness  of 

drujs  in  leprosy^  The  toricology  of  iodates  as  a  basis  for  use  in 
iodized  salt  to  preheat  goitero  The  relation  of  isomers  of  th^Toxin 
to  physiolojical  actii^-ityc 

Methods  have  been  devised  for  quantitative  evaluation  of 
drugs  in  leprosy^  using  intrapsritoneally  infected  irdceo 
Several  compounds  have  been   found  superior  to  the  sulfones^  x^rhich  at 
present  are  the  basis  of  hianan  therapy,,  The  isonydr asides j  sts'Sp^ 
toraycinj  and  certain  sulfoaes  represent  the  order  of  effect! veness o  , 
Combination  therapy  showed  an  additive  but  not  synergistic  effecto 
.^zperiinents  indicate  that  prolonged  therapy  may  result  in  the  acq- 
uisition of  tolerance  by  the  baot^riaj  hitherto  not  established  for 
this  organiSDio  (  Chang)  o 

The  acute  toxicity  of  the  iodates  causes  nerbous  syraptomSj 
hematological  changes  and  under  certain  conditions  retinitis  pigraet.= 
osa»  Sublethal  doses  admnistered  in  the  drinking  i-fater  for  severs^., 
months  have  been   essentially  devoid  of  toxicity  and  indicate  the 
safety  of  ioJate  L'or  use  in  iodized  salto  Studies  on  the  use  of 
or^an  weight  •=>  body  x^jeight  ratio  as  an  index  of  toxicity  are  being 
continued o  (Webster) 

A  survey  of  the  clinical  toxicity  of  the  antibiotics  has  been 
made  to  evaluate  their  hazards  in  clinical  use»  A  book  on  the 
toxicity  of  the  halogenated  hydrocarbons  has  been  submitted  for  pub- 
licationo  (von  Oettingen) 
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Project".  Descriptdon  Sheet  Continued 

k  met.a  isomer  of  thyrozin  is  being  prepared  for  testing  of. 
thyroxin  activity.  It  may  possible  function  as  an  antiraetsjjo3.ite  to 
antagonize  thyroxin  actiono  So:ae  related  new  iodinated  tyrosine 
compounds  were  prepared  in  the  course  of  this  worko  (Jackson) 

Significance  to  NIAI4D  Research;  The  leprosy  studies  are  carried  out  in  coop- 

oration  with  the  Anfo  Leprosy  Foundation 
(Dr,  Chang  is  on  a  Fellowship  froin  them).  Tne  results  are  applied 
to  their  clinical  e-valuation  studies* 

The  use  of  iodate  to  iodinize  salt  is  a  problem  of  impoi'tanccj 
in  tropical  countries^  v;here  the  "Volatile  and  hy<;;;ro3copic  propertier.: 
of  KI  presents  a  difficulty. 

Proposed  Course  of  Projects  Contitiuation  of  evaluation  of  druf^s  in  jaouso 

leprosy o  Studies  on  the  in.etaboli3ra  of  acid  f  aat 
organismSo  Goiapletion  of  the  toxicologic al  studies  on   iodates. 
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6.0  The  physiological  function.,  interrnsdiary  metabolisnij  and  pathological  effects 

of  sperrftine  and  relat^gd  amines »  

PiiOJliCr  TITIE  •  =--    -  ^~, 

7o  DrSo  SoMo  Hosenthalg  Celia  W.  Tabor 
PRnCIPAL  IMVESTIGATORS 

3o  RoCo  Gresne  and  E.L.  Jacicson 
OTHER  INVESTIGATORS 

9o     PROJECT  DESCRIPTION 

Objectives  £  Spermine  has  been   found  to  be  a  potent  nsphrotoxic  agent »  Sines- 
it  is  ^d-dely  distributed  in  maraallian  tissues  j  its  metaboiisiii^ 
function^  and  relation  to  renal  disease  is  being  stiidiedo 

Methods  Enyloyedg  An  amine  oxidase  froin  beef  plasma  i^iieh  degrades  sperruln.© 

and  sperirddiiie  has  oean  purified  20G  foldo  The  products  of 
degradation  are  being  isolated  and  chsxacteriseds  arid  their  tozieity 
determined.  Attempts  to  find  an  antagonist  to  the  nephrotoxic  action 
are  being  made^  usin^j  mice  as  the  test  objecto  Studies  ha'^e  been 
initiated  upon  mutant  or^^anisirs  and  Neisseria  to  find  bacteria  that 
require  spermine^  as  a  tool  to  elucidate  its  physioioejical  sigaificanc 
Ciiroraa  to  graphic  methods  for  estiniation  of  these  amines  have  been 
developed© 

Major  Findings s  Sperirtidinej  putrescine  and  an   aiuino  aldehyde  (not  yet  charaete;: 
issd)  have  been  demonstrated  as  enzymatic  breakdown  products 
of  spermine o  Since  ethylene  and  propylene  dia-nine  and  ethylene  iialua 
also  have  si)iiilar  nephrotoxic  effects  _,  attention  is  focused  on  an 
amino  aldehyde  or  a  cyclic  derivative  as  the  couse  of  kidney  damage c- 

Administration  of  the  enayrae  will  protect  raice  at^ainst  one  or 
more  lethal  doses  of  sperr.iineo 

The  oxidation  product.s  of  sperraijie  have  :,iarlced  t-oxic  effects 
on  bacteria  and  germ  cellSo  Thus^  several  species  of  bacteria  or 
spermatozoa  are  killed  by  low  concentrations  of  spermine  in  the 
presence  of  the  enzyme ,  This  suggests  a  physiological  significance 
and  also  affords  an  additional  tool  for  elucidating  mechanism,  of 
action,, 

The  distribution  of  spermine  and  spermidine  in  vai-ious  tissues 
has  been  determined = 
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Significance  to  tJI.U-lD  Hesearchs  Spenoine  and  spermidine  are  widely  distx'dbutsd 

in  mamrtialian  and  plant  tissues  and  no  previous 
vror:<  has  demonstrated  any  physiological  function  or  relation  to 
disease^  It  is  oelieved  that  this  ^^'ork  Hill  throw  light  on  their 
biochemical  significnacej  and  that  a  causative  relationship  jaay  be 
shotm  to  sorae  types  of  human  renal  diseas8o 

Proposed  Course  of  Projects  (a)  Further  identdfication  of  the  brealcdoKra 

products  of  spermine  and  spermdine^  and  thsir 
relation  to  kidney  daraagee 

(b)  Further  functional  and  pathological  studias  of  the  kidneys  aftsr 
ad-ninistration  of  spermine  or  its  breakdown  products » 

(c)  Heasurenent  of  spemine  in  blood  and  urine  after  experirienta3.1y 
produced  renal  lesions o 

(d)  Study  of  the  lethal  effects  of  the  breal<down  products  on  bacteria 
and  spermatozoa  to  elucidate  the  raechanisi;!  and  to  obtain  an  sn.t.aiionis-': 
to  spennine  toxicityo 

(e)  To  studi'-  the  biochemical  significnace  of  these  amines  of   ar;iplo;>d;ag 
mutant  bacteria  and  by  isotopic  labelingo 

(f)  -in  inporved  method  of  synthesis  of  sperndne  and  sperjrddins  is  in 
progress,  v^ich  ^dll  make  these  compounds  laore  available,  and  faciJ.i= 
tate  isotopic  labelingo 
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60    Mechanisms  and  therapy  of  traumatic  shock 
PROJECr  TITLE 

7o     Dr»  R»  Carl  :4illican  and  Dr.  Sc:  M»  Rosenthal 
PREJCIP.\L  IHKSTIGATORS 

80     Dr.  Kehl  Marlcley  and  Mr.  EoF^  Stohlman, ,  -.  ■    -•-      •  -    -    • 

OTHER  nVESriGATORS 

9o     PROJjiCT  DESCillPTIO:-! 

Ojgjeetives?  (1)  Sti^f  the  role  of  fluids,  electrolytes  and  plasma  proteins 
in  the  cause  and  treatn^nt  of  shocko  (2)  Gauss  and  therapy  of 
late  deaths  in  bum  shocko  (3)  Clinical  evaluation  in  hiwn   shock 
of  the  effectiveness  of  large  volimes  of  saline  solutionSo 

lo  Standardised  traumatic  shock  produced  in  mice  by  applica- 
tion of  tourniquets  to  hind  legs  or  dippings  animals  in  hot 
wat^rc  Mortality  studieso  analyses  of  fLuid^  electrolyte  and  colloid 
distribution  employed  to  study  iiechanis.us  for  effectiveness  of  fluid 
therapy  in  treatroent  of  shocko  Isotopically  labeled  plasma  proteins 
and  sodium  used  for  iistrioution  st-udieSo 

2o  In  the  clinical  stedy  of  burn  shock  plasma  therapy  is  compared 
with  large  volumes  of  saline  solutions  on  an  alternate  case  basis© 
Clinical  study  (in  cooperation  iTrrt-h  Research  Grants  Division  of  KIK) 
is  in  progress  in  Lima^  Peru.  Patient  material  consists  of  burn  cases 
admitted  to  charity  hospitals  in  Lima^  The  study  induludes  mortality^ 
measurements  of  hemodyna-iic  effects  of  therapyj  sodiumj  potassium 
and  fluid  balance  stuiiesi  rate  of  oSStrointestinal  absorpidon|?;id 
measurements  of  plasma  volume  after  t.herapyo 

Major  Findings g  lo  Demonstration  of  the  therapeutic  effectiveness  of  Intraper-' 
itoneally  adainistsred  whole  bloody  plasma^  al^\imin  in  saline^ 
and  saline  in  the  treatment  of  ourn  shock  in  niiceo 
2o  Radioactive  tracer  studies  indicate  that,  as  swelling  occursj 
protiens  of  the  plasma  rapidly  exchanges  --jith  the  plasma  protein 
accumulating  in  the  injured  area»  Aft«r  swelling  is  complete^  the 
exchange  of  protein  in  the  fluid  accumulated  in  the  injured  area  is 
greatly  prolonged,  indicating  a  sluggish  poolo 
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3o.  Demonstration  in  mice  that  plasma  therapy  is  more  effective  viie-n 
administration  is  delayed  until  the  initial  swelling  of  injured  ares. 
was  complete*  Saline  therapy  in  equivalent  voluiaes,  whether  adioinis-^ 
tared  before  or  after  swelling  was  eomplet.©,  was  not  as  effectiv-e  as 
delayed  plasma  adrtiinisti^atione 

lie  Preliminarey  evidence  of  the  clinical  efficiency  of  large  voliirfies 
of  saline  in  bxixn   shocko  vJith  approximately  100  cases  in  each  ^^'oup,, 
results  to  date  indicate  e^ual  effectiveness  of  plasma  therapy  and 
saline  therapy.  No  toxic  effects  form  lar^e  volumes  offline  therapy o 
Mo  toxic  effects  from  large  volixmes  of  saline  were  observedo 

Signific^^de  to  HI^MD  Researohg  Knowledge  of  the  fluid,  electrolyt.e  and  colloid 

disturbances  which  occur  in  shock  are  of  in^ 
terest  in  the  understanding  of  metabolic  diseases o 

Proposed  Course  of  Projects  lo  Future  lork  will  be  concerned  X'^ith  further 

quantitative  studies  on  the  distriuuticn  of  flui.dS;, 
electro2jft.es  and  proteins  in  the  schocked  animal  and  with  evaluation 
of  relative  efficiency  of  fluids  administered  in  shock  and  the  fafl-feors 
affecting  their  therapeutic  effectiveness <,  Work  vnll  be  continued  on 
the  cause  and  therapy  of  late  deaths  following  extensive  ourns  in 
asimals  and  in  luasio 

2q  The  clinical  study^  of  oums  in  Liam^  Peru  has  entered  the  second 
phase  of  t.he  projscto  For  the  next  15  months  on  an  alternate  case 
bases  a  comparison  will  be  made  of  large  volumes  of  saline  solution 
•silih  plasma  supplemented  v/ith  sufficient  salajie  to  make  the  fluid 
and  Gleetrolyte  equivalent  in  both  groups o 
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ilosent.halj  SJ-U  and  R,  Gsrl  Hillican^  "The  role  of  fluids j,  electrolytes^  and 
plasma  protdens  in  e:q)erimeat.al  traunat-ic  shock  and  hemorrhage"©     Phanuc.  R&Wc^, 
December^  195ho 

MillicaHj  R.  Carlj  "S-'5'='Plasma  and  erythrocyt.e  distribution  in  tourniqust° 
shocked  miC8"o     kaxa  Jo  Physioloj  179 s  December^  195'Uo 

Millicanj  R.  Carlj   "Tourniquet  shcolc  in  iniceo    Na^S  and  S"^  ^plasma  tiimover  iii 
the  acauraulated  fluid  in  the  area  of  injury"  o     Aia.  Jo  Physioloa''s  179^  Deco  1951 
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9c     PRCJEGT  JESGRIPnO?] 


Objectives s      k  lai'ger  objective  is  the  discovery  of  iiieehanisras  of  ^'a.ctii'-at.in.g*'^ 
amino  acids  for  incorporation  into  proteins o 

Methods  Employed. g     C©ll-f r^e  enzju)B  extracts  of  plant  and  aniirtai  tissues  s:ad 
of  bacteria  ar'e  prepared  and  tested  for  their  abil3.ty  to 
catalyse  the  conversion  of  x-adioaQtive  aspartic  acid  to  asparagine 
and  horaoseriaeo     Chenicol  tests  for  such  conversions  are  also  tsxnploy- 


MajojLy ^"^^^iJ:!.?,'     -*-"f'  ^^^  been  sho'ssi  for  tlie  first  timej   Kith,  intact  plant  cells. 
that  aspartic   acid  is  a  precursor  of  aspai^agine  and  of  horiioseo; 
inso     'fhe  ensysne  hoaoserine  dehydroij;enase  is  va,dely  distributed  in 
plants.     Extracts  of  spinach  leaves  possess  a  sitiail  ability  to  £0:011 
homos srine  from  aspartate o 

Significance  to  NIAl-JD  Reseai'chs     Knowledge  of  the  intimite  chemical  transfor<= 
_.„=-=        -   .  _  __„™,    ^g.^_^^j^^  ^£,  aria.no  aciis  in  living  cells  will 

serve  as  a  bssis  for  better  understanding  of  the  nature  of  disease 
and  its  nare  intelligent  treatments 

Proposed  Course  of  Projects     The  work  will  be  pursued  in,  the  present  manner 

until  tile  individual  che::dcal  steps  involved  in 
the  transforraation  of  aspartate  to  aspara<-;ine  and  hojnoserine  have 
been  establishodo 
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80     4nHo  MQhlsrj,  Eo   Adams  j  OoHo  Ka^yaiship  Ho..  Baiae? 


PROJECr  DESCRIPTION 


Objeotdvess     To  study  the  biosynthesis j,   interiaeJiar/  raetaoolism.,  and  Pharmacol" 
ogical  activity  of  these  coinpoiinds  in  order,  to  understand  better 
their  physiological  and  pathological  roleo 

Major  Findings  g     The  major  f^Jidings  during  tiie  past  year  have  been  the  denori" 
stration  that  iniidaaoleacetic  acid  riboside  is  a  raajor  inter-" 
mediate  in  the  metabolisra  of  histamine  (Tabor.,  Hayaishi^  Bauer) <> 
Further  work  has  also  been,  carried  out  on  the  nature  of  the  inteiTae- 
diary  steps  involved  in  histidirie  rastabolisjao     (Taborg  Hehler)     The 
iinraediate  precursor  involved  in  the  biosynthesis  of  histidine  has  besn. 
synthesizeds  and  identified  as  histidinal  (Dr»   AdainSo) 

Significanoe  to  :^IA:ffl  Research;     His  tiding  is  an  essential  amino  acidj  and  enters 

into  many  important  metabolic  relations hips c 
The  G-^2  of  the  imidazole  ring  is  important  in.  "one-carbon  r.ietabolism'^T 
and  is  closely  related  to  studies  on  the  role  of  folic  acid  i.n  nistabO'-^ 
lisnio     Changes  in  histidine  raefeabolisra  have  been  described  upon 
alterations  dn  the  hormonal  iDa.tt«rn^   particularly  in  rheuiiiatoid  arth- 
ritis o     Histamine  is  powerful  pharraacological  a.^..ent  which  is  normally' 
present  in  tissueSo     It.  appears  to  be  very  important  in  gastric 
secretions^  neurohormonal  reactdoa  to  stress.,   certain  tj^pes  of  neural 
traasnissionc,  and  in  aller,^  and  ajiaphylaxiSo     Histamine  appeal's  to 
ba  very  d-aportant  in  stiTFiulating  the  adrenal  an.terior  pituitary  systs::'. 
It  is  anticipated  that  further  studies  on  its  rtBtabolic  interrelatio-n" 
ship  vrill  aid  in  clarifyiHij  hisbaraine^s  role  in  these  phenomenao 
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Proposed  Course  of  Projects  lo  Histamine  Metabolism  i|, 

Ai  Nature  of  other  urjjiarv-  Metabolites  after  administration,  of  C""'"' 

histaniinso 
Bo  EnajTaatic  s^yn theses  of  Imidazoleacetic  acid  riboside 
Co  Enzyriatie  deviradation  of  inddaaoleacetic  acido 
Do  Physiological  and  pharmacological  studies  as  indicated  hj   the 
development  of  the  projecto 

lie.  i4istidLne  Metabolism 

Ao  Purification  of  Various  enzymes  involved  in  conversion  of  histd= 

dine  to  glutamic  acido  Particular  e;";iphasis  will  be  directed 

towards-  one^carbon  transfer  studies  <> 
Be  Biological  syntheses  ani  degradation  of  carnosenss  anseriae^  anc 

other  related  inidazoleSo 
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sa^'aMcn  of  Urocanie  Acido     A. Ho  Mehlerj,  H,  Tabor  and  Ho  Bauero 
Biochemical  Prepnso     In  press » 

Preparation  of  Histidinolo     H,  Bauery  Eo   Adarasj  and  Ho   Tabor^ 
BiochsmiCiil  Prapns,  Submittedo 
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Herbert  Tabor o     Pharnacological  Reviews  ^  6s  2S'9"3,!i35  195ho 

Enssyriiatic  Forraation  of  Forrriyli^partic  Acid  from  Lnidazoleacetic  Acie 

Oo   H^aishi^  H«,  Tabor  and  T<=  Hsyaisliij  Jo  Aifio  Cheiru  Soc^,,   76.  5570^  1551|o 

Synthesis  of  a.  Metabolic  Product  of  Histidineo     JoE-o  SeegnillerpKo  Silverinaap 
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7o  Alan  H«  Hehler 


PRIKGIPAL  I'/nrSSTIGATGR 


OTHExt  i;,'V2SriG.llX)RS 

9.  PROJECT  DESCRIPTION 

Objectives s  To  isolate  the  indi-'/idual  steps  in  the  sequence  of  reactdons  resu3,4 
tjjig  in  nicotinic  acid  formation^  to  study  the  properties  of  the 
ensymes  involved^  and  to  describe  the  interiaediate  met-aboliteso 

■  i-iethods  Eraployedg  Enzymes   ars  obtained  form  various  sources  and  purified  by 

the  variety  of  laaihods  ciirrently  ^lsed  in  this  fieldo  Ghe-siicai, 
and  physical^  especially  spectrophotometries  me?''.hQds  are  used  bo 
measure  ensyjie  activity  and  to  identify  products.,  Possible  substrates 
and  products  are  synthesized  by   conx'entionai  or^^^anic  chemical  techni--- 
queso 

Major  Findings s  The  prin«sipal  finding  of  the  past  year  was  the  demonstration,  of 
a  previously  unIcno>fn  enzyxae  f ro.-a  liver  which  attacks  the 
product  of  enzymatic  oxidation  of  3'°hydi''o:<3''anthranilic  acido  Earlier 
studies  have  indicated  a  sequence  of  rea©tions  proceeding  for;.i  tfyptO" 
phan  through  f ormyi'cynurenine  ^  kynureninej  S^hydro^kyiiurenine  and 
3»hydroiQ?'anthranilic  acid  to  be  involved  in  the  biosynthesis  of  niacirAc 
The  txTO  reactions  oeing  studied  are  the  only  knoim  enzymatic  reactions 
that  continue  this  sjrieSs  and  therefore  they  must  be  studied  to  furn'= 
is  an  understanding  of  the  mechanism  of  niacin  synthesis o 

Significance  to  lIIiS'lD  R@aQarcIi|  The  converolon  of  tryptophan  to  nicotinic  acid 

is  quantitatively  important  in  laan  and  laborat- 
ory animals o  The  present  study  is  part  of  an  attempt  to  elucidate 
the  mechanisms  ii-ivolved  in  this  transformation.,  Such  information. 
abouttthis  and  other  systems  is  necessary  for  sn   understanding  of 
nutritional  requirements  and  influences  of  diet  snd  dise.ise  on  nutrit^ 
ional  requirements  o  At  another  level],  it  has  alaready  been  shown  that 


*  '         ■  f 
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cortisone  h^  a  rapid  dramat-ic  effect,  on  the  level  of  the  enz/iue  which 

oxidizes  tryptophaao  The  relation  betwesn  this  effect  of  cortisons 
and  its  otiier  biological  effects  is  not  yet  clears  but  there  is  hops 
that  more  information  at  the  enayrtie  level  ^ri.!!  help  determine  the 
mechanism  of  cortisone  action o 

Proposed  Course  of  Pxyjects  Parification  of  the  two  enzjiacs   concerned  lAth 

J^-hydroioranthranilic  acid  oxidation  will  oe  con--- 
tinuedj  and  studies  m.11  be  directed  towards  elucidation  of  the 
structures  of  the  interzaediate  and  final  products «  Attempts  x-yill 
be  rnade  to  obtain  cell-free  s;>f3teiiis  to  carry  out  the  oxidation  of 
kynurenine  to  3"hydro:i3rkynurenine5  and  earlier  step  in  the  bios.ynth=» 
esis  of  nicotinic  acid. 
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!Eryptophan  Metabolism,     Chapter  in  Symposiua  on  Amino  Acids ;,  edited  by 

Wo  Do  McEiroy  and  B.  Glass «     The  Johns  Hoplcins  Press ^   Baltimore  (In  press )o 

"list  iio'ioRS^-oTFA^'liiDS  To'  ?;iA30.\':iSi,  iiiLMii-ia  ro  FiTis  p'lcj^'^T  "jUiiiuj  c  -jS^dK. 
Son© 
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The  physical  chezaistr^r  of  i^mbrarss  and  coaplex  lasiabrans  systeE 
biolpgieal  infcerest, 
PROJECT  TITLE 


Dr,  Karl  Solln©r 
mHCIPAL  LWESTIGATOH(sr 


DTo  Rex  Keihof  and  I^,   Sheldon  DragL«-Dy^.  Got-^^lich  and  Pro  VJagner 
OTHER  DWESTIGATCmS 


PROJECT  DESCKIPTIOM 

Qbjegtiy©a;     A  physieoctemiGal  study  of  msmbraKss  and  iaeabrane  aodsl  system  s„ 
■fefith  tha  p\srpc3Q  of  pvoTidlng  a  rational  phj'sioocheaiical  basis 
for  ths  elucidation  of  a^a^rsus  phenojnsiim  in  living  organisssj  far 
ii^tariffiSg  e3ectrolyt2  balane©  and  sleetrolyte  distributionj  tha 
acex^ulation  of  slsetrolytes  in  lining  csllaj  cell  &nd  nerwd 
potonti-^Ss  and  electrophysiolQ^  in  gensralo 

Tfes  preparation  of  laeaferaiiss  of  M.^.ly  eharacteristie  and 
spesifin  slectrosteEaical  propgrties  (ths  i^thods  h&ving 
been  ifos^ed  cat.  by  ths  primipal  investigator  and  his  eollaboratorv5)j 
arid  ths  investigation  af  thss©  msmbrax^s  by  pl^aisoebssmicalj  ospeeiallj 
electro ehsmical  nsthodSj  sueh  as  potaitial  and  resistanc©  Egsasxars^- 
nssntSp  also  by  disoical  analytical  proeecMPss^    iasluding  radioactive 
tr&QBr  methodso 

A  228chanisB  was  si^gested  which  explains  ths  acGumiuation  of 
eleetrolyt©-.  both  cations  and,  anions^,   against  s^nesntration 
gradient  So     It  involves  two  Doruian  mssbrane  squilibria  that  aris® 
ind©psiKieatly  aerosa  a  eation=p©  n^abie ,  anica=iH!psrmeable  psrs= 
selective  nam  brans  and  an  anioK=penEgable  j,  eation-iaperssabls 
psiassisetive  n^sbran©  wiich  sepamt©  an  ='inside"|and  an  "outsid©" 
solutions  the  systsm  being  electrically  a  S^ecmparlarient  eLtrangsmsnt . 
but-  a  2=eoiaj^rt-iBsnt  arraxigQiastit  yrith  raspeet  to  t&ncsnt ration,.     Sx« 
perimsnt  al  tests  hs^m  shovm  a  2(>=fold  acsumulatioa.  of  electrolytso 
(Sollrisr=) 


.  -^i,  -  2  - 


9o     PROJECT  DSSCRIPHOK  -  GCWTINUED 


It  was  showi  that  iki®  dpiaiaie  lasaferans  potmtials  which  axis© 
in  systCTis  with  three  and  aor®  eoQjdstiag  speeies  of  ions  of 
th®  saine  sign  of  eharge  and  wittn  appropriate  psrroeleetiv® 
m^abr^es  can  be  preealoiilateci  with  a  hi#3  dsgrg©  of  aecnracy 
on  the  basis  of  preidoisily  developed  conseotso     (Drsy  and 
SolOmrJ  " 

A  theory  was  tentatively  worked  q\&  i^hich  ©35p3.ains  on  s  strictly 
physisocksiaical  basis  th®  differatial  accumoLation  of  caff©r®nt 
spseies  of  ions  of  ths  ssa©  sign  of  charg©  across  a  porzaselsctiTO 
lasibranQj  for  instance,  th©  preformtial  seeiaaialation  of 
potassium  ovar  sodim,  or  of  iodid©  owr  cliloridQa 

^gmif ic  ancss     In  order  to  uMsrstaad  ©laetrol^©  relationships  in  living 
sens  and  tissue Sg  it  is  meessargr  to  have  aeeurat©  infos*- 
nation  on  Hssabrane  model  ^stmB  which,  lander  carefully  controlled 
known  eonditionsj,  reprodues  at  least  som®  of  the  major  in  ■ffi'^o 
ph©nofflem«     Th®  ^^J^^  aiodaL  of  ©lectreljte  accumulation  «3sn- 
strustsd  dicing  •&©  em-rent  year  is  th©  first  instance  in  i-ialch 
a  Eoaliiri^  ^stcaa  accumulates  both  anions  and  cations  siHal- 
t^eously  against  concentration  gradients^  tlias  simiaatiKg  one  of 
■the  mast  basic  and  aost  coasKsa.  cell  scti^'^itieao 

Th©  stiidj  of  polyionic  potmtials  in  syntteUc  iambrane  systssas 
-^s  pHt  on  a  gsaisral  rational  ba^s  ahich  mj^ht  be  an  opening  wedg© 
in  the  ej^rification  cf  mnj  basis  qaestioas  in  elect rophysiolo^g/"^ 
such  as  restir^  and  action  psbentialso 

Proposed  coiarsQ  of  pro.iact;     Gonsplotion  of  th®  work  on  bi=  and  poljlonie 

potentials   (Dray  ^d  Sollner),     Continuation  of 
ths  work  on  the  prsjsration  of  strong  bas©  type  asmbrai^s  (Sottlrlebj 
MeihdT  and  Sollnsr)c     Continuation  of  th©  studies  on  the  kinetics 
of  ths  rat©  of  sxstei^e  of  ions  across  ai€mbrar&»s  of  high  ionie 
selectivitj  and  the  correlation  of  th©s©  rates  to  othsr  properties 
(resist^s©)  of  th®  moKbrEms  (Gottlieb  and  Sollx3sr)o     A  studj  of 
cog^.®nt ration  sells  involving  the  bix^alenfe  alkaline  sarth  cations 
and  tte  rsGsitly  d©i?©lop®d  strong  asid  type  suj.fonated  pol^Btyrsrse 
collodion  ffieaibrar^js  (Wagner  &  Solln®r)o     Contimaation  of  th©  ©x- 
perimsntal  test  of  the  £bw®-indieat@d  the^y  of  dif  fersntial  ab- 
sorption of  ions  of  th©  sai^  sign  of  elmrgso 
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Dro  Mal'FiB  Gottlisbj,  Labsratosy  of  Kidjiey  and  Eleetrolyt®  MetabolisiHj; 
MatiorHl  Hsart  Isstitufcej  is  assigrsd  to  th®  l&hQr&tarj  of  the  pidneipaJ, 
in'^QStigator  and  earriess  out  uM@r  the  latter"  s  sl^er^iaiaa  tte  study  on  the 
kinetic-s  of  mesbrane  ^§t®as<,     lie  also  participates  In  the  oreparati 


IjateriB,tional  SdfiGation  to  fea 
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Gregorj,  Ho  Po  and  SollEerj  Kej  Ths  potent icsBstxle  deteradnatioi  of  eatioas 
and  anions  ^tli  penasels  etiir©  collodion  and  protasiins^collodion  msmbrans 
elscij^dsso     J.  Phys.  ChsBi«  §&,  409-=415  (1954) » 

Sollnsr,  Kos  i-dth  Steldcsi  Dmys  Eugen©  Gria^  and  R©s  Heifiof ,  Elsciroehesaieal 
studies  ^th  HOdel  lasiEbrai::©®^  in  "Ion  Transport  Across  Manbranssj"  ©ditsd 
by  Eans  T=  CJarfcs,  Acad® is  Prsssj  Mew  lork^  1954.     ppo  lAA^l^S^ 

Neihof  s  Rex,  Thg  p'sparatioa  and  ps^pe rides  of  strong  acid  type  collodion- 
base  ffismbraaeso     J,  Physc   ChsEo  |Sg  916-925  (1954) » 

Sollrjsrp  Koj  The  ©leetroshesiistsy  of  porous  m^ibi^nssg  in  ''Eleetroshesaistrj 
in  Biol^  and  Msdieimj,"  ©ditsd  by  Theodore  Siiedlovskyj,  John  Wiley  & 
Sons  J  Weif  lorko     In  Prasso 

Soll&grj  Kos  Sheldon  Dray^  Ei^ene  Grira,  and  Rex  Neii-iof^  Membranes?  of  high 
eleetssjctemieal  activity  in  studies  of  biological  interast.  In  "Blestro- 
chemistsy  in  Biolosr  &nd  Medicines"  ©dit©d  by  Theodore  Sh©dlo¥Skyp 
John  Wiley  &  Sonsj,   Kew  Yorko     In  pr-esse 

Sollmrs  Ko;>  A  physicocIisEiical  call  aodel  \»7hich  si.jHiiltaaeously  acciaaulates 
auions  and  catioas  against -csiesri- ration  gradiantsj  Areho  Bioshsia.  and 
BiophySc.     In  pr©3So 

Sollners  Ko,  Discus^on  of  th©  paper,,   "Biophysical  Effects  of  Ultrasonie 

Eners^'  on  CarsincMs  ard  their  Possible  Sigoif  icane®,,"  bj  Jtastxis  Fo  Lstenaanj, 
Julia  Fo  lierrickj  and  Frank  Ka  Krusen^  delivered  before  the  Thdrfcy=s8Sond 
Annual  Sei©r&if  ic  and  GliKieal  Session  of  ths  Asffirican  Gongross  of  Physical 
Ifedisine  sxtd  Reliabilitation  Ssptesber  IO5  1954^  Vfe^isigton,   D,G.     In  presso 

Weihof ,  Ro  aM  SoUner^  K09  A  quantitatiir©  ©3s etro chemical  theory  of  ths 
elsstrolyt®  pesw^ability  of  mosaic  Hieabraaes  composed  of  selectively 
anion-permeabls  aB,d  selectively  cation^psriaeable  partSj,  and  its  ©xpsriaental 
verification.     II »  A  qtmntitative  test  of  th©  tteory  in  model  ^rat®iis 
whidi  do  ncfe  mvolm  Hi®  tjs®  of  aussiliary  ©Isetrodeso     J,  Geno  Physiolo 
In  presso 


SERIAL  N0»  ^ 


160     PUBLIC  ATI  OI^S  »  GONTI.'fU.eD 


For  limit ed  circulation  only: 


Drajs  Sheldon^  A  qiiantitativ©  theory  of  dynamic  polyionio  potsifcials  acres 
membraass  of  ideal  ionie  s©l©ctiifity  ±n  tesras  of  transferene©  mAssbers 
and  its  ©xperimsiital  test  with  perraselectiv©  meiabranesj  PhoD»  Thesis j 
Uniirsr^ty  of  Minnesotaj,  1954 »     223  typewrit  tea  pages* 
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RoP.Go   »  1 

Deeescber  3,9.54  Analjsis  of  MIH  Program  Ac'  ' "" 

Project  Description  Sfesui 


lo     Kational  Institute  of  Arthritis  and  Metabolic  Djaeases 
INSTITUTE 


2o     Laboratoiy  of  Physieal  Bioloj^  3o     Molesxalar  BIqpWsIqb 

lABORATORY  OR  BRANCH  SEGHOM 


LOGATIOS^  (IF  OTHER  TMH  BETKSDA}  SERIAL  H0« 


6o.     InvQsti^atim  of  tte  JsaGromoJ^Gular  organiaatioa  of  living  mtter. 
PROJECT  TITLE 


•7-     Dr.  Ro  W.  Go  VJyckoff 

PRIWCIPAL  IIWKTmS^IS) 


g„     Dr»  Loids  W,  Labaw.  and  Mr.  ?.  M.  Mosley 


OTEliK  IIVl^TIGATORS 


9o     PROJECT  DESCRIPTION 

0b,1g_ctiV6isg     To  gain  infoji'jjation  aboat  Ui@  masroraoleeules  that  sr©  essentia.! 
eoRStitusr^s  of  liiriag  aattsr  -  t©  ses  hm  they  ar®  arraiiged 
in  th©  stn:ffiti2r@s  thsy  forai  and  to  see  imi-  this  arrangssant  is 
altered  by  infections  and  degenerative  diseasso     To  stisdy  certain 
of  ti:^8®  ii©,eromo3®ffl2les'  (sueh  as  virasss)  iii  pm^ifisd  forta  after 
isolation  from  the  li^ir^  satsriale 

Methods  Bsplc^sds     The  ©Isctron  laisrosooK?  of  misroorganigass ^  sellsj  am\ 
tissues  in  suspension  or  thinly  sectioaed?  tte  physicosheaisal 
Qharaeterisation  of  sracromolscular  ©emponeats  isolated  fr®i  sueh 
material  using  electron  aierosoopyj  X-rajr  diffraetion  and  siuHlar 
Qstablisted  teshniqiissj  the  developnsgnt  of  i-^w  physieal  proesduras 
to  further  such  charaetarisatioae 

Ma.iog-  Findings;     The  work  carried  out  in  Bethesda  dwing  the  last  year  has 
been  demoted  mainly  to  the  diseovery  and  invsstigatioB  of 
unexpectedly  well>=ordar®d  masromolemlar  structures  in  esrtaia 
baeteria*     Thusj  in  eonneetion  xidth  oisr  studies  of  tte  basterio- 
phages  of  the  colon  baeillus,  a  stmih  of  the  latter  has  b®©a 
foxind  xAth  a  sapsule  jaade  up  of  stristsd  fibers^  rather  than  tli© 
usual  amorphous  gele     We  tev®  also  foimd,  and  ars  studyir^  in 
greater  detail,  baetsr^a  with  e^l  walls  mad©  up  in  imrt  of 
perfectly  ordered  spherical  raaeromolsculss  and  with  flagella  that 


-.Co   "=  X. 
L-sssnber-  1954  Analysis  of  iUii  Progrsjn  Act5,vi'c.ie3 

Project  Dgscription  Shset 
1»     Katioaal  Institirte  of  Arthritis  and  Metabolic  Diseases 


INSTITUTE 


Labaratogy  of  Physical  Biology  3»     Kolesuler  Bioiahysios 

LABORATORY  OR  BRAf^'CH  SSCHON 


5.     MIAba°    62126^79 


LOCATION  (IF  OTHER  THAN  BSTPESDA}  SERIAL  KOc 


Investigatitai  of  tte  Bacr-paole  cular  organisation  of  living  natter, 
PROJHJT  'HTLS 


Dr.  R>  W.  G»  V/yckoff 


PRINCIPAL  IIw^TIQAT0R(3)" 


So     Dr.  L-ouis  W.   Labaw,   and  l-lr. 
OrriiiR  IrlVESTIQATQ?^ 


PROJECT  DESCRIPTION 

Ob.jectivas;     To  gain  inforsation  about  'ais  inacrGiaolgQules  th3,t  ar-s  esssntis.2 
eonstitusrrts  (^  livkig  natter  ~  to  ses  ha^?  thsy  ar-s  arr-angsd 
in  ths  str-iStiiTss  thsy  form  aZfi  to   gas  hfef  this  arrangansnt  is 
altsrsd  i^  inf  sstious  end  dsgsiera'^.g'e  diseass..     To  stndy  csrtain 
of  tt^ss  nBGromole sales'  (suGh  as  Yiruses)  in  p^irifiad  forzn  after 
isolation  fros  ths   liTir^  sstsr-iale 

Methods  Saplovsd;     The  electron  micrcscoj^  of  microorganisms j   csils.   and 
tissT^s  in  suspsnsion  or  thinly  sectioaedj  tte  physicochsinical 
characterization  of  i3.cro."o2ac'^sr  ©saponsnts  isoIa.ted  frcsi  such 
isaterial  usirig  electron  nicrosoop;/,  X=r-ay  diffraction,  and  sisilar 
establis'r^d  teohrjiqissj  the  dsvslopDEnt  of  r^vr  physical  proesd'jxas 
to  furthsr  s^ach  charactsriz&tion, 

Ma.ior  Findings;     Tns  work  carrisd  out.   in  Bethesla  dijririg  ths  last  year  h&E 
Qsei  de^otsd  mainly  to  1as  ;S.300Ysiy  and  inyestigation  of 
•onespeetsdly  •celi'-order-sd  r^crosolaealar  structures  ir.  certain 
bacteria.     ThiSj  in  connection,  -^ith  oi^r  studies  of  tl's  'oacterio- 
phages  of  ths  colon  bacillusj  a  strain  of  ths  latter  has  baen 
fouTifi  'a.th  a  capsule  laade  up  of  striatsd  fibers,  rather  than  the 
usual  amorphous  gel.     v/e  iiavs  also  fo-jsnd,  and  are  studyir^g  in 
greater  deiail,  bacteria  vdth  sell  walls  sads  up  in  ts.rt  of 
perfectly  ordered  spherical  n^acro-ioT^oules  and  vrf-th  fiagella  that 


SEPJAL  l:l6"o  -  2  - 

9,     PROJECT  DSSCBIPTION  -  COMIWUia} 

are  helical  stristures  stowing  an  uMerlying  rsgjilarity  in 
macMSiole  cular  compc^itiono 

Duxlng  the  Isst  two  years  on©  of  th©  principal  ia-^estigators 
(Ralph  W.  6.  'rfyckoff )  has  b©m  serving  as  Scisaee  Attache  at 
the  Uo  S.  iMjassy  in  LondoRo     While  there  hs  has  worked,  farfe3# 
as.  consultant  to  the  MIH,  and  in  03l3£.baration  with  oonSrerea 
at  Uni'^ersity  Collsge^  London,  and  the  Pasteur  Institute j,  Paris, 
to  da'yelop  nsthods  for  exesiiniag  at  electron  microscopic  laagni- 
fications  tissues  of  the  central  i^nrous  ^stem  befor®  and  after 
infection  ^ith  neurotropic  vimaseso     These  In^Bstigatioas,  t-jhieh 
ar©  to  be  oontimjed'her®,  have  thus  far  shown  nsw  facts  importaat 
to  an  iKd©r standing  of  tfa©  structure  oi  hsalthy  n@r¥@  tissue  and 
of  the  grmth  of  rabJss  and  poliorajrslitis  in  this  tissuso 

Sifflificaaee  to      HIAMD      Reg^arshs     Planned  as  a  progr^  of  fundamantal 

research,  siost  of  oiir  resiiLts  will 
only  later  be  applicable  to  the  spseific  pathol©gi(Qal  conditions ^ 
such  as  arthritis,  with  whids  this  Institj.it e  is,  eoncernedo     The 
studiss  w©  ha"^  mad©  of  the  Hiacromolecular  texture  of  collagen  is, 
ho^^eifer,  already  pro-viding  fundamental  background  far  inter- 
prating  pathological  cimnges  in  coanscti-s/e  tissue^ 

Progosed  coirs®  of  project;     Besides  the  fare^ing,  eaphasis  for  the 

immediate  Suture  is  to  be  laid  on  (l)  the 
further  developjusnt  of  methods  of  electron  adcroscopy  to  re-real 
increasingly .  siaall  detail  in  bioli^ical  strxsctures,   (2)  the  d©- 
veloiiKient  of  X-rqy  iaies^scopgr  as  a  way  of  gettirg  r©w  iiif ossnation 
about  the  interrolations  of  strueturss  of  na-cromolscular  isip©rtans©s 
and  (3)  tte  exploration' of  certain  x^w  physical  microproeedures 
which  may  give  new  cheiaical  inf^ination  about  these  "structures. 


-.  «-  2 


..  =  3  - 

Analysis  of  tCH  Program  Aeti'^itiss 
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,^ 


=M^ 


jg^ 
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12o     BUDGET  ACTI¥lfIs 


RESEARCH  ^ 

RE?lEVf  &  APPROfAL    £7 


AmiMISTRAHOM  ^ 

TECHiCCAL  ASSISTANCE  ^ 


13  o     IDEJfflFI  ASI  COOPKHATIKG  UMTS  OF  THE  PUBLIC  HEALTH  SERVICE^   OS  OTHER  OECAM^ 
ZATIOI^,  PROflDIffi  FUJJDS,   FACILITIES,   OR  PERSQHiffiL  F(M  1HIS  PROJECT  IE  Einim 

1955  or  1956;     IF  COOPERATING  UICIT  IS  klTHIW  KIH  IM  DIG  ATE  SERIAL  HO(S)   (ITiiJ-1  m) 


I©B.© 


,»     IP  TMS  PROJECT  HESffi BLISS s  COMPLiiMENTS^   OR  PAEALLELS  RESMRGH  DONE  SLSEvffiERE 
IM  THE  PUBLIC  HEALTH  SERVICE  ('.VlTHOUT  IOTEiiCHAI«3E  OF  PERSONNEL,   FAGILITIS3  OR 
FUNDS) s   IDEOTIFY  SUCH  HESEARGH;      (BY  SERIAL  HO.(S)  IF  i^THIH  NIH) 


Hob© 
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16.'    LIST  PUBLICAHONS  OTHER  THAci  ABSTRACTS  FROM  1HIS  PJiOJECT  DURIIG  GALIiNDS"°SS'' 
1954s 

Labaw,  L.  V>f<,  and  Mosley^  ?.  M,;     Eteaoastmtion  of  striated  fibers  in  the 
capsisle  of  the  Lisbonne  stmin  of  lysogenic  Eacherichia.  eQli»  .  J,  Eact-o, 
^5  576=584,  May  1954.  ' 

LabaWj  L.  M,  aad  Mosley,  V.M.  s     P^rlodie  struetiir©  in  tlm  f3ag©lla  BXid     ■ 
cell  walls  of  a  bacteriiaia.     Biochim,  et  Biophyso  Acta^  l^t  325'=331g 
Um.  1954o 

Woda^  Hanihikos     The  dimsisions  of  T  sssl©s  bacterioplagss  of  Escherichia 
eon  B,     Biochi®.  et  BiophjSo  Acta,  12;  495-498^  Dae.  1953'. 

Wyckoff,  Ralph  W.  G«s     Elects^a  aiieroseopic  ©■^done®  on  virus  proliferationo 
(SyaposiiMfi  on  the  intersetion  of  "«rirm©s  3m.d  eellse)  6th  Intgrrational 
Coi^resa  of  Merobiolt^Tj,  RoirSg  Italy  a     September  7-11^  1953  o 

Wyekoffp  Ralph  VL  G,:     The  Electron  Miero scope  in  Bioloar.     The  Year  Book 
of  The  Rojal  Institution  of  Great  Britain,     Katur®,  122.S  419§  1954. 

Wyekoffj,  Raljii  If.  G<,s     Sosbs  tlioughts  on  the  future  of  natural  seisnc®.,  \j±th 
illustrations  from  th®  gronrth  of  )C-=pay  diffi'aa'ilon  work  ±ti  the  United 
States o     Brit,  J,  Appl,  Physic s^  ^s  199-='2Q49  1954. 

'.fydcoff^  lialph  lf=  G.;     IntTOduetion  to  Sympo3i^m  on  Sub-Micro sco pie 

Organisation  of  Cytoplasm,     (Leidenij  Th©  Metherlands  ~  Septeiabsr  l-=8j 
1954oj     To  appsar  in  Pr©©«  of  th@  ?IIIth  Ccsagrsss  of  C©11  BiologTo 

lounge  J.   Z,  aM  Wyekoffy  llalph  Wo  G»s     The  Motorneuron  Sijpfas®.   (In  press) 


_^   ..  liOMORS  AND  AWARDS  TO  PEHSOMMEL  RELATIMG  TO  THIS  PKOJECT  OIRIMQ  CALEKDMT 
XEAR  1954s 

Ralph  d,  G.  Wydcoff  -  Presidaat,  International  Urd.on  of  Crystallography 
Ralph  W.  G.  Wydcoff  -  Prssidont,  Joint  Commission  (of  IGSU)  on  El@etr©n 

Mieros«3pye 


D®©©a&©r  I93k  Anal^rsi®  ©f  HIH  FvQgrsm  Aeti\dti©s 

lo    fetion:a  Imfeit^&s  or  A^tedtis  aad.  M^fcaboUc  Diabases 
INSTHUTE 


2o    ^y^ja.g|Jtei.^^al  Biel®/i^ 


^°     LOCATION  (IF  OTHER  THAN  BETHESDA)         ^°     imT^^^^^^ 
^»    ,I®ni^fei©n  3fcMi©3  in  ths  upper  atroosph-g^g^ 

'^"'     mJ^IM^IGATOa(sj 


9o     PROJECT  DESCRIPTION 

Obi©et,iv@3;     The  stodj  ©f  th©  diaamcterisfcies  ©f  fmdaasjntal  |Brticl©@ 
craatsd  in  tea  int@raet.iesi  ©f  high  m®r^  (^  2  B®^)  ©©sai® 
raj  pai^ieies  ^dth  air  nusleio    This  is  pilmarily  ®f  iffiportmcs 
in  oiir  iKidsrstarsii^  ©f  auQlsar  forces  and  Hss@n  ph^^ieso    The 
mbjeel.  is  als®  @f  biel^sgieal  sigaifieans©  to  th®  iKt©rpr@ta.tioa 
©f  th©  mdlatioji  hasaMs  ass®®iafc©d  ^dth  high  aJAitid®  (60^000 
fto  and  ^}  aanaed  v@hiel©So 

Metheds  Stepleygd;     E^^sur©  of  sraelear  ©aaslsions  in  r®ek©is  and  high 
-altifeM©  ballTOsas  (Sk^s©©ks)o 


Ma4®r  Findings;     Of  ©siPE^Jifc  theoretieaa  Interost  is  th©  formti@n  ef" 

nuelei  with  on®  ef  th©  n®ytr©ns  aibstitiafcsd  by  a  laEab4a=> 
part-ieleo    W©  have  nade  an  ii!5)ertant  finding  in  Aowing  the 
mssenic  deeay  ©f  aa  eseitsd  triton  from  ^idi  it  m&  p©ssibl9 
to  dodue©  m&  binding  m®rg^  ®f  th©  laissMa=parfeid.©  in  this 
strange  nucleus o 

Our  ©bssx^ation  of  th©  crossing  of  a  relativisti©  osff'mn 
nu@leu@  through  tissue  has  pr®van  o^  interest  t©  th©  Uo  So  Air 
Foree  (sqq  r@p®rfe  b^  IfeJ®r  Da^d  G,  Siroas^  UoSoAoPoCMG) 
pubU^^d  in  the  Jo  Aviation  M©do  2|,  3@0  Cl?54))o 


3MIKL  KOo 

9o     PHOJECT  DESCHIPTIOH     {Qov&lmkisd) 

of  sdlitaay  or  health  ispsrtane^o 

Propcsisd  Cours©  of  Pro.lQct;     In  an  effort  to  establish  the  niinfeer  ©f  hea"i?j 

ppioarj  bits  |m§sing  ihroii^h  Kasdraia  iomlsa- 
ti©n  in  tissusg  a  phantom  ©f  a  h^jsaan  toad  is  to  b®.  fl®^i  lij  fch® 
U,  So  Air  Fores  in  th©  spring  ©f  195fo    This  iiHl  eontain  ®a\3l= 
si®si  d©t®st©rs  for  ©stablishing  tb©  nwibsr  ©f  "thiB=<i©a-B  M/cs" 
(bslisived  to  bs  th®  greatest  radiatien  haaard  £mm.  @Qsra3.©  radia.= 
ties)  ia  th®  brain  and  th©  ey©@. 
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RESBARGH 

REVIEW  &  APPROVM.    ^ 


TECroJIGAL  AaSISTMCE    ^ 


o  IDMTIFI  MY  COOP^tATIIC"  UNITS  OF  TriE  PUBLIC  I-ffiALTH  SER¥ICSj,  OR  OTHE-E  ORG/iIC== 
ZATIOJB^  PRO¥IDBiG  FUNDS j  PAdLITISS^  OR  PffiSOMEL  FOE  THIS  PROJECT  IK  EITHEl 
X955  ®r  i956s     IF  CO0P.EF^ATIMJ  UNIT  IS  mTHIM  NIB  INDICATE  SERIAL  NOCS)  (ITMIO) 


.iss     lo  Haval  Ressars 

2o  Of  fie®  ©f  Ha-^al  Rsseardri  Balloon  Pro^e©fe< 


14o     IF  THIS  PH3JECT  RESEICLES,   COMPLEl^ffTSs  OR  PARPiLELS  RESEARCH  DONE  ELSS'ffiERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (ICETHOUT  IKTERCHAMGE  OF  PHiSONNEL,   FACILITIES 
OR  FUimS),  IDENTIFY  SUCH  RESEARCHs     (BY  SERIAL  NO,CS)  IF  V/ITHIW  KIH) 


«4- 
D@©®ab9Z'  1954  tesl^sis  ®f  MIH  PFOgma  A(gt.ivifeiss 


li®E3i@rs,  Ax'^iardSg  aad  Publieatisngi  Sheet 


15o    MIA^S)^    6212f°80 


16 o     UST  HMJCA^^"OTHmlHM~ASfEAGTS  "Fffi)M  THIS  PROJECT  DUBI^S^'S^la^SMi 
19S4S 

Ho  la^da^    0©eurrea©®  of  a  flssion-diast  par'&iel®  in  a  n«2©l®ar  -  -\p 

Hatur®  IHs  T9  (2.954) »    Also  H®%f  York  Ti^ss^  ^«i,  9,  1954»  pag@  lo 

Ho  Yageda  aad  Howard  Bo  Ssdth,  Jy^j,    Observations  ®n  tJi®  poaets-afcica  @f  a 
hm^  priHsary  ths^ugh  tissue,  Jo  A^lafei©?!  M©do  H,  44=49  (1954)  o 

Ho  lageda^     Msrorial  of  Olairi  lo  L©s^  ito©r„  MinsralogS^t  ^^  277-=279  (19^0  o 

Ho  Iag«^aj  Isoth©naa3.  pr@e©s©iBg  ©f  thi@k  auelsax'  essulsionSg  EqiTo  S©l©jifcifi© 
Insto     In  press o 

Ho  lagodaj,    Trades  q£  nuclear  partisles^  Scientifi©  AsBrisaac     In  prssSo 

Ho  lagsdsg    Pi®a=pair  pr®dtt@ti©n  in  a  laueleav  eHajlsion,  Physical  R©Yo 
In  pr©§So 

Ho  Yagoda^    M©s©rai©=d®@ay  ©f  an  ejected  trit^a^  Physical  Reis-o     In  prassc 


17  o     LIST  HOHOES  AMD  AWARDS  TO  PSSGMMEL  EELATIK  TO  THIS  PEOJEGT  DUSIK  CAIEKDM 
ISM  1954s 


Dseesb©?  1954  Analjsis  of  MIH  Progrsm  Activities 

Pr-ojset  Deseription  Shsot 


1=     Matdonal  InstitutQ  of  Arthritis  aM_Metabolig_DMeaae3 
IWSTI1 


So 


[TUTE 


2.     laboratoiy  of  Physieal  Blol<^y  3o     Fhotobiology 


LABORATORY  OH  BRAIGH  SiSCTIOM 


4o  ,  5»     B^-      62127^1 

LOCAHON  (IF  OTHER  TBlB  BETffiSm)  SKHIAL  KOo 


Investi^aticns  of  the  action  of  radiant  ^x®r^  on  biologisally  ijapoptarat 
6o     coapoiHris,  with  emphasis  on  steroids. 


PROJECT  TITLE 


?<.     Dr.  Moman  Eo  Sharpie  as  aad  Pro   ¥,  S,  Brastett 


Dr.  Moman  Eo  Sharpie ss  aad 
^RIMCIPAL  IWESTIGATORCS) 


GTliER  INVESTIGATORS 


9o     PitOJEGT  DESGEIPTIOM 

Ob.i®eti¥©s;     That  ©bjeetives  of  this  projsct  ara  the  @stablishm®it  of  th© 
struet-ar©s  of  the  various  products  and  intermsdiates  of  tha 
steroids  and  th©  ktaaties  and  qiiantxsm  ©ffisisncies  of  their  altera- 
tion hy  radiasit.  ensrgr., 

Als©  during  th©  ^st  year  a  series  of  studies  was  completed  on  tl^ 
high  ensrgy  radiation  of  aqueora  solutions  of  andns  aeids<, 

Methods  eiBplpyedg     Methods  utilised  consist  c£  th©  laltra-^olet  irradiations, 
aim3.ysiSs,  and  isolation  of  tii©  pstsduetSj  using  physic©- 
eS^Esieal  and  physical  techniques  including  ultra-^olst  and  infrared 
spsetroseof^s  X-=ray  diffraction  and  optical  rotationao 

s_s  Ths  prepamtion  aiid  isolation  of  vitaain  D  mt0rm®diat©s  on  a 
B^cro  seal©  by  the  irradiation  of  ergosterol  is  a  funetion  of 
the  physieal  set-up  of  th©  raAation  and  ciroslation  eqmpmento  Tlie 
ratio  betwasn  thickness  of  absorbing  layer  and  th®  speed  of  sireala-^ 
tion  must  b®  niesly  balanced  to  give  maximum  yields  of  th©  desirsd 
produetso 

Ciffliiaercial  argosterol  has  a  tend®iey  to  turn  yellowish  on  storage^ 
asp® (dally  in  the  air  and  l,%hto     Preliminaiy  investigation  oi  th© 


„,,„,,„     62r27<=8l 
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9.     PRO-JEGT  DESGRIFTIOfi  -  GONflJ^USD 

nature  of  the  jfrodijets  forsssd  seems  to  indieat©  t!i&t  it  consists 
of  a  earbonyl  eosipound  of  soma  type. 

In  the  Just  eomplstQd  sstudj  on  the  effects  of  high  eiispgy  radiation 
on  aqueous  saaino  aeids^  there  was  fonmd  a  gexiBs^l  tendsaej  far  si^eh 
radiation  to  rsacfc  with  tte  ¥ari.oiis  asids  to  give  arialogous  products. 
In  gsnsral  there  is  deaiaination  to  gi"V@  th©  eors'e ©ponding  fatty 
asids  and  teto  adds,  deaMinati(^  plus  dscarboj^lation  to  givs  the 
aldehyde  axd  dsearbosylation  to  give  ths  amine o     In  the  sases  of 
glyeins  and  slaairB  these  reactions  oee^E»  with  ths  same  f^^queasies.. 

Signiflssne®  to      MmU      Reaeageh;     A  knoifledga  of  the  fundsasutal  propsrties 

of  th©  various  biologically  &etiv© 
matsrials  is  absolutely  neesssasy  for  th@  ccsapSBt®  wxderstaMing  of 
th®ir  aetion  in  the  eell^  and  is  required  for  tte  diseovexy  of  sttppl©= 
mental  or  similar  aeting  si&staResSo 

Proposed  Coiarse  of  Frojests     An  IntisasiTe  investigation  of  the  infrared  spsetra 

of  coapouMs  jrelated  to  those  showii^  vitasain  D 
aetivity,  in  an  att^apt  to  correlat©  strueturaL  and  ehoaical  factors 
x4ith  biologieal  aQtivitjo 

to  ix^tsuHsnt  is  being  d®\mlopQd  whieh  will  record  th@  infrared 
spsatnsa  in  the  ragioa  of  3  fJ-  at  hig|i  rssoli^tiorio     This  is  ©jgjactee 
to  jield  information  on  hydrogen  boKdiHg  of  significans©  in  this 
at  Tidy, 


D8es3sb©F  1954 


Analysis  of  HIH  Pztsgrsa  AstiTlties 


10.     NIMD- 


SERIAL  KG, 


11,  BUDGET  DATAs 


ESTIMTED 
EXPMDIfUKSS 

f BUDGETED  PCSE  lOJIS 

\              mB  YEARS 

PATIEMT    : 

i 

;  PROF     OTHER' 

TOTAL 

\PROF  g    OTi-IiSiJ  TOTi\L 

DAYS      ,i 

FY  1955  ! 

20^300 

i  2i   ^  i| 

i^ 

2-1 

?     1|         3       j                   i 

FT  1956 

23^300 

i  2i  N  , : 

1              ,'i 

k 

Z^ 

:  n    3 

i 
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RESE/kRCI- 


T.RATI 


REVIEW  &  APPROVAl.      ^        TECSifSCAL  ASSISTANCE     ^ 


ZATIOMSa   PROVIDMG  FUNDS 
1955  or  1956s     IF 


OHITS  OF  THE  PUBLIC  HEALTH  SKRYIGE^   CE  OTHEE  OEGAM^^- 
FACILITIES  J  OR  PERSO.MSL  FOR  THIS  PROJECT  IN  EITHEE 
USIT  IS  WITHIN  Bill  IMflGATE  SERIAL  HOCS)   (ITM  10) 


[■  RESMBISSp   C(l>IPLE!«iTS,  OR  FAKALLSLS  RESEARCH  BONE  ELSEWISKS 
IN  THE  PUBLIC  HEALTH  SERVICE  ('v'JITHOUT  IMEERCHAMJE  OF  PEHSOMMELs  FACILITIES  m 
FUNDS),   IDEMTIFI  SUCH  RESEARCHs      (BI  SERIAL  NO.(S)  IF  '.GTHIK  NIH) 


rsis  @f  KIH  Progreja  Aetivities 
KsRsrSj  A^^srdSj  and  Publieatioas  Stesfe 
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S'^ii'bQljj  Wo  Jo  assd  Ho  Eo  Shax^less^     Ths  quenehi^g  ®f  the  fl«oras©sjs®  &f 
fche  ©osia  isjJa  Jc  Amo  ChsEa„  So©.,  'f^a  1404  (1954)"     (Ftoxs.  ths  FhoDo 
Tl5©sig  ®f  No  Bo  Stes'pl©s&=-pi&liahsd  through  ths  University  ©f 


JfewsHg  Go  R03  Do  Co  P®t@reon.aKd  K^  Eo  Sharplsss,     Th©  ©ffoeii  of  i©silsing 
radiation  ©a  sM.n@  aeidso     Xo  fh@  ®ff©©fe  of  I-s'agfs  an  aq??j3au.s  ©elsifcieas 
©f  gly©i«®B  R®d,  Resear-efe  I3  53©  (1954)  .7 


!.rpl©sS|,  Mo  S05  Ac  Eo  Blair  sM  Co  Ro  Sfessiellg     ?h©  effeefe  ®: 
radiatiosi  oa  si^ro  aeMso     II  o  Th©  ©ffost  ®f  X=ra^B  on  aqi^eous 
SQli&ions  af  aiaain©-,    Acc©pl'.0d  f@r  piiblieation  la  Ratio  R©s©areh, 
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Dsesaber  1954  AnaS^sis  of  IlIK  Pi^gr-aa  Activities 

Pit)Jeet  Desei'dpticsi  Shest 


Ife     Mationsl  Institx^g  of  ^Arthritis  and  Metabolic  Dissaseg 
liXSHTUTE 


2o     Labor afcory  of  Physical , Biology  3o     Photobiolog 

LABOKATORI  OR  BMNCH  '  SECTION 


5,     ^IAMD°    ^2127^g„ 


SERIAL  N0« 


EffsGta  of  radiarf;  erisr^  on  th©  o^dativ©  metabolisji  and  chsaosyathssis  in 
PROJECT  TITLE 


PRINCIPAL  INVHSTIGATORtsT' 


®°     ^.o  Crickard 

OTIER  IIvnfESTIGATOaS 


9.     PROJECT  DESCaiFflOK 

ObiQCtiyess     To  studj  tlie  spesific  ©ffects  of  r'adiai::^  energj  on  ssellulas' 
oxidati-re  raetabolisE  and  chsmosynthasis  utilising  the  ultra=" 
■Fiolety  visible^  and  infrared  regions  of  the  sp8ctrim«     To  da= 
tersBin©  the  role  ard  id?sitity  of  eKKyssSj  photosensit^^ersp  snd 
pi^snts  in  ths  pkotoehsjaisaj.  aad  other  raactiens  iwolTedo     In 
addition^  '^«>  idsnfcify  the  intra.c©lliiar  morphologic ed  changes 
sssociat@d  with  sueh  metabolic  effects  in  order  to  loealia©  re- 
action sites  Msd  participating  sail  str^jstures  or  inslusionso 

Mgi'tApds ^ ,EmfiLo3|^dg     Cell  s'uspen^oas  of  uiiieellular  organisms  (Ghlorellas  stCo) 
cultijred  aseptically  -ondsr  -various  experimental  conditions 
are  irradiated  in  snonoehrossator  syst^is  dssignad  to  psiiait  h«^o= 
geneoiss  radlatdon  of  all  sellso     Sjseial  f©atis=9s  ars  also  provldQd 
to  o^erooma  the  prevailirjg  diffiailties  in  tlis  E^asaressnt  of  th© 
Qti&T^  absorbed  by  cells  introdueed  tljrough  th©  nonssleetiir© 
seatteilj^  of  light  bj  sush  suspeasionso     Similarly  tte  3®l®€ti^-© 
absos'ptlon  and  idontity  of  pigj^nts  and  cfchsr  coiapOiien.ts  is  d®= 
teriairBd  aecwatcsly  in  living  eellso     SisultaReo'us  eleetrocheBical 


SERIAL  ior 

9„    paoJE€T  DyscaiPHOM  -  com'Iiued 


msasurensiats  of  oxygen  rstabolism  d-uping  prsseribsd  radiatioa 
and  dark  inter'Trals  under  various  coadiiions  of  infesisityj,  ^fav©" 
length,  added  substrate^  spscific  m.i?^yms  inhibitorSg  &sid  pigaent 
dsiisity  provide  qijantum  and  kiEtetic  data  leading  to  ths  ideatitj 
and  nature  of  th©  photochemical  and  daifk  reactioas  iiivolved.. 
High  resolia&ion    raonochroniatie  ptotossicrogsaphy  provides  saorpho- 
logical  datao  , 

|ingss     Methods  developed  f  o?  eulturiug  g©11s  iand®p  conditionis 

which  WB^  cjontrol  pigi^nt  density  withoife  limiting  other 
aapsets  of  ^nasG.  growtii  aad  metabolism  have  ©afcablishQd  ths  de-= 
p©ad®iC9  of  quar&uffi  effieienoy  upon  both  pigE©nt  density  and  the 
rslativs  pTO portion  of  p%nsnt  coaponentso 

MorpholcgicaL  affsets  such  as  sell  sissg  pigmsnfe  distslbutioa  and 
localisation  of  storage  produets  in  tYi0  c@ll  haira  b©en  liisswiss 
associated  with  eonditions  gov©rnis^  pigirsnt  density  and  qimnttis 


Ltional  d©v©lop5K!nts  inelisd®?   (l)  a  method  Sat  rapid  autcsnatie 
rseordicg  simultaneously  of  the  rate  of  Qsyg©B  exchange  of  e@ll 
Sijspsnsioas  and  tte  CBcygen  eoncssitrataon?   (2)  an  integrating  sphars 
differ©zitial  x^sordir^  spg etrophotoiB.©te?  for  use  vjith  living  o©ll 
SHspens^.onss   (3)  th©  adaptation  of  high  totsnsity  radiation  souress 
f(3r  Do  Co  opsratioa  to  ps'ovida  staad^r  and  immodulated  laonoehrorsati© 
radiation  at  dssired  wavalengthsi  and  (4)  the  utilisation  of  th© 
high  speed  Edero-ball  mill  techrdque  to  obtain  ©fficient  disruption 
of  ni©ehanJ.csily  rssistant  ceils  f^*  eosaplets  extraction  o?  separat-ioa 
of  sell  easponoitso 

Sis;nlf ieaaee  to      HIMD      Seseagghs     Unisellular  orgaiiiaBS  i-sith  spseial 

lastabolic  adaptation  far  the  utilisation 
of  radiant  energy  in  cheaosynthssiB  carry  out  to  a  Marks d  dsgrss  hut 
hj  different  pathways  tl^  same  g8n@ral  metabolis  reactions  x^iiieh 
oeeur  in  the  more  spseialised  c^ls  of  higher  organismSs     During 
th©  ^iithssis  of  proteins^  f  atsj,  oils,  steroids  and  other  e©ll  eom-- 
ponents  son©  issGhanissi  for  CO^  assimilation  is  now  eonsidsrsd  to 
be  opsrabls  in  th©  norsial  aatabolisia  of  all  cellso     In  cells  not 
adapted  to  utilise  racMant  engrgy  tte  w.Br^  sois'e®  for  this  proesss 
is  proTM@d  efeasieally  via  phospliat©  or  other  engr©''  transferring 
S3?sts^aSo     HadJant  energy  ttereby  becomes  a  tool  an  photosyathetie 
orgaaisfls  by  ^^leh  speeifis  laetaboUe  js.th^'jays  rogy  be  iadussd  at 
TsrHl  tsithout  Ghangiijg  in  any  other  ^ay  the  physical  or  ehemisal 


intmsity  of  radiation  laay  provid©  considerable  ctoic©  in  the 
degrs©  of  jartieipation  bj  known  pigasoits  in  both  synthssis  and 


SERIAL  W. 


9.     PROJECT  Dfc-SGRIPTIOK  -  COIffEJUED 

oxidati'Sf®  reactions  while  ths  duration  and  intensity  of  light 
allows  for  a  kinetic  study  c£  tiia  earboxjriatioa^dsearboi^laticn 
eqvdlibsliaa.     Information  in  this  dir©etion  leads  to  a  better 
lander  standing  of  the  more  subtle  Kstabolic  pathways  'jrfiich 
characterise  anossalies  in  ph^'siolcjgisally  diseased  cellso 

FroCT^sd  Coupsa  of  Pra.isQt;     Completion  of  tfo©  work  involving  qmntusa 

©fficisney  dspsrid^iee  upon  quantitative  and 
qualitati-^0  pSgment  dewlopsaento    Further  emphasis  on  speeifie 
inhibitor  and  si&strat©  effects  and  ^lavolength  dspendsnqr  of 
oxidative  Bstabolisni  via  pign©nfe  participation.     Iffipro'^oaisnt  of 
ps^ssaat  elsctr©cJ:®aical  oxygto  dsteetion  method  and  extension  to 
inelud©  CO^  EeasureiEBnt  in  c©ll  suspensloaso 

GontJn«ation  of  tiiae  soiarss  and  kir^tie  studies  of  photo-ir  '  ^  ' 
lag  uMsr  -various  conditions  conduei-g-©  to  id^tity  of  the  ix 
spoasibls  processo     Goatimaation  of  ssiorphalogical  studies  with 
enhaEiei8E®nt  by  sppri2pilata  histostemical  tediniqu^So 
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Ub  I'.'  THIS  PROJECT  RESEiBLES^  COMPJiS^EMTS.,  OH  ?MiAU£lB  RESEARCH  DOJJE  SISS/IiiERE 
JM  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  kTERGMIvGE  OF  PSRSOffiEL^  FACILITIISS  OF 
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16c     LIST  PUBLICATIONS  OBiKE  TiiArJ  ABSTR/ICTS  FROM  THIS  PROJECT  fflHING  GALSM)AR  Ymli 
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for  pii3lieation)o 
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Itec  ©saber  1954 


Msifslyuis   of  IJIK  Progrsst  AstiTitiGs 
Project  DGssrlptissi  She©t . 


L«     National  Ihstitat©  of  .fiai;hritig 


aisi  Mstaboiie  Diseases 


2»     Laborato^  of_Ph.y s ioal  Biol o^ 
Hboratory  or  BMHCE 
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Waiter  Ce  Cool 
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So     PROJECT  DESCRIPTION 

Ob^eeti^^s     To  provide  E©rrie@  and  superrision  viiilch  ■Hill  prsaots  the  saf© 

uffi©  of  radiatioa  at  •Si©  Mills  to  develop  imprsTspd  E23t]3i9ds  of  r-adic 
aetiv©  d®Qoata«iiB©feion  aad  -©sist©  diepogalg  t©  ds'fesJTsia©  ths  uptak©., 
r©t©n.tioR  and  exoretion  of  eortsin  radioaotxTQ  matsrdais  aad  hff^ 
thie  is  affe©t@d  fey  various  factors   Bijch  ae  iaotsp©  dilution  sad 
inf©a-fcions„ 

^^Jig^g-.Z^E^S£PJ.^     Sur^isys  of  fadiatioQ  producing  roashines  asa  fe.b«jratoriea 

■KJl@r©  ra^isao-fei'Ts  sjaterials  a?®  usedg   i^eeoitriiigj  sh^ekirxg, 
Qalibrating  and  dsliTsriar;  isotope  ghiprieatej   Gcllesting  s=adicaot4'«'"s 
isasteg  doing  i^ysieal  e^tams  and  blaod   eountsi  tracer  g-todies  on 
d^eoatajainaticEi  and  ^sasts  disposal?  ■fehs  BB'tebolisra  studies  are  dsa© 
primarily  mth  ©sperimsatal  aaiE^-ls^  bwt  s®.y  bo  doa©  oh  iadi'^duals 
tsho  ha-^®  had  an  aoeidental  iatak©  oi*  radi©aeti^'^  materials  o 


fei^r^^F^d^g£8     fh@  ©sp-sasatiai  deas-^sa®  ■?sith  '^.m^  of  th®  ©xsretioa  of  rafiiiiiri 
by  h«sas®  •^>e  further  delineated  g  tuberculous  ©aisials  Tjsr© 
foyffid  to  sietalsoliES  radi©i©diii©  diff®F®atly  tlmn  aosfsjalss   laPg©  dc-ses 
to  ealtnais  of  a  etsbl®  isot©ps  of  ©a  ©Ismsn'fc  ^mss  f  mnd  in  botrb  essss 
t©  ©ffeat  ths  aotaboiism  of  its  radissaeti'!?©  ieotsps  s'-s^a  though  tlis 
®l©B©nt  \me  not  ®  ts^ao©  ®i®2©ntg  th©  dsaons'^ratioa  that  radioie^iaie- 
©atsrs  iafarstsd  syooErdium  nsarly  ©a-  rapidly  as  it-  <^it«i»s  ass'iffiil 
liisao 


9»     PBDJECT  DESCRIPTION  ->  CONTINUED 

Sipiif ieanogi  to ^'7-f^-p  „       ^^f^,,??'!'®!! '     -^^^  Incrslodg©  of  th©  zastebolisa  of 

radloaotlY©  si&staac^a  is  applieabl© 
to  a  gr©s.t©r  er  Isssser  extent  to  norsi&l  s^tabolistn  itiioli  niuat  bs 
?j^@rs-feood  to  study  metabolic  diseasesg  a  possibl©  d®Tolopaent  is 
a  nmi  method  of  thsrapPjr  for  aoeMental  intabs  of  radioacstiire  eub^^ 

PrgpoSQd  cp^^^®  g^_^^__^|'5'Jgg^^     Contiaas  th©  radiation  safety  ssr'^es  &e  in 

til©  past  J  s®i-feia«®  Hio  search  as  to  tlie 
©aus©  of  the  dif  fsrsne©  in  tr^tabolisai  of  radiolodinis  in  ti^srcalous 
sad  i'.ormal  aaimalss  ©spsnd  the  study  of  "isotopio  flooding^  ta 
other  slementsi  aoatisu©  th©  -ssirk  on  dscontamisation  of  ole^wrolysis. 
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PT^JECT  DESCRIPTION  «  COKl'INUED 


Si^if ieano®  to _J?!lAt.!D  ^^       l©aearsh  t     All  knosiodg®  of  th©  mstafcolisa  of 

radioaotlYe  si&otano-sjs  is  applieabl© 
to  a  great©?  or  Issser  ©srfc©n1;  to  norximl  gBtabolism  "Ai©h  rriual;  bs 
\3i^@rstood  to  sttidy  mstabolic  diaeasesi  a  possibl©  d®-?f®lopment  is 
a  nsw  ma&hod  of  thsrapy  for  aoeidents,!  intak®  of  radioaotiire  evb^ 


■J!^^^§~^SS^?£^^iii^^ii,'^^i  Pr.°A'^!Pi^,^     Con-'feiawG  th©  s-adiatioa  safety  ger'wlea  &g  la 

fell©  pastg  effiitiaus  iSio  search  as  t-o  tiie 
sause  of  th©  dif  f^renc©  in  Kestabolism  of  radioiodin®  in  tiibsraalous 
and  v.oraial  aniiaalBi  ©xpand  the  study  of  "isotopio  floejdlEig"  to 
©thei'  slGmen^ss  eoatiau©  th©  vt&rk  on  dssontamissfcioji  of  sleewrolysiss 
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Llo     BUDCJET  DATA? 


HBSE&RCH  ^ 


ADMIKISTHATION 

TEcmncAL  assxstaic'f; 


MTXOMSe    FROYIDIHG  FUIIDS,,  FACILIfIES„   OH  PERSOMSL  FOR   THIS  ;P®JSG1?   Ill  Elf  BEE 
1955  or  19i6s     IF  COOPEMflilG  Ullf   IS  "m.mis  IWB  BiDICATE  SFELiI,  SO(S)  (ITSI  Sgri 

S€st3.«s  OQ  %eetie  .and  Baot^riai  Diseassss  IMI^  -aiid^ar  Dfo  Byres.  Ji>  Olgort  -will 
o?sitril3ut®  psrsonn©!  and   fueiliti©i3  vdth  regard  to  tte  stiMies  asi  3a.fsc.t©a 
saiEjalse     Sorial  sKsfeer  72116c 


m  lliF   PLiBLIC  IIEALTK   SERVICE  (>VITIDifT  IKTFRCKAMGF  OF  PBi^SOIWEL^   FACILITIES  OR 
FOMDS).    IBKNTIFT  SUCH  RSSEARGKs      (BY  SERIAL  KO«(S)    IF  V.'XTHffi  MSit) 


December  1954-  Analysis  of  NIK  Program  Aolriv^itiSE 


Honors^.  A?=ards»  asd   ?irslioati<^Ei  Shsst 
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BT^isi^PtJBLiCAfidNs "  a?!!W"fimTBsf^cH^  fi^oject  during  GALMDAR  lEAjf 

1954  s 

Looney^  VY©  Ba  and  V«  E©  Archoro     Hadiatioa  ishalation  acoideut^^radiiirrt  ©ssrs-biot 
stisSys     Assspffcefi  by  Ajtic  J©  Eoentg.  Sado  Thsrapo 


[?<,      LIST  E0H0S3  MB  MUKDS  TO   HIRSONNEI.  RELATIX3  TO  TEIS  HtOJFCT  KJP.EIS  CALHfBAR 
-:?EAR  l9S4s 

Kona 


Dsceabsr  19S4 


Frojec-t  Doscripticn  Shest 


lo  Matioaal  Institiito  of  ArthrilJls  asd  i5stabolic  uiseasss 
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7o     i-Zfiag  S3-3Ch.t 


I.:yal  Go  Goff 


So     P.lOJECT  DiSOniPxION 

xhg  stizaiss  la  gu2i202£.r:/  Tgntils.tion  at  this  Laboratcry  li&ve 
rssui'&ed  frost  observstiens  sade  is  Xotr  aad  tiorE^l  dsiisi'fey  s'csios^ 
phsrosg     Staiies  in  hi^  dessity  atxaospheres  ar©  aoi«  ia  prcg^sss 
aa  sabedicd  in  a  sabprojscfe  on  th©  pbysielo^  of  -atidor^atGr 

G  .jeoti^es  i     xhs  prineipal  objeeti"©  of  th©  OTer=all  project  is  '^o  sjrpicrs 

us^  pba2.cs.sa2.  rsgardiag  brs&tfeiag  bshavier-  ^th  r-sgard  to  t-bsir 
physic-iegica.!  sigs.ificanese,     In  or^er  "bo  acesapllsh  ^^hia  -Tar-ious 
studies  of  j*iysioIo^  mi^-^t  cs  isidsr-teten  in  oraor  ■feo  acGurat^ly 
esntpcl  ths  esperimsoi'vai,  situatioxio     Taus.,  is  uzsdGri?atGr  s'sisiiors 
i'a  is  hopsd  iii?.«  ultins-toly  brsath  "slosity  pat'oerao  &t  various 
depths  Esy  yield  infosaation  •wl:s.''s  san  b©  ocxsparcsd  •5?ith  <?Jir  s'budios 
at  sign  E.itituaes     As  intoriza  Gbj©Gtivss  t'ns  physiology  of  finiiSd 
uadsrs^ts?  St?izsasrs  is  ho-mg  studied  en  coatrao's  to  tM  Offies  of 
^■?al  Esssarslio     This  is  th©  third  year  of  suc-h  supports 


S^odg  gaplqysa?     Subjects  ar©  studied  for  osygsn  oorisuapti^ 


'8  i"- 


ti^j.  fcroath  Tolooity  pattsrase  saa  other  resptsses  e^ 
asss-ssary  ■^iie  swisniri'^  or  resting  Is^fes^  uad©?  aesurateiy  ksi^s^'. 
sSiditieis  of  tsa.ps?-atur-9i  -satsr-  spssdj  drag 5,  otOo     Siac-s  eoaaitioa,.:; 
uiaoF  ?at©?  ar-s  less  f-ssrisbls  to  — olu^5tr-ic  gas  p-ss-sus^^rif^t  th5iS  lii 


.9«.     r-aO-JFCT  DESCRIPT-IOK  "  COirflHUED 


tl~£©  classiGal  aistabolic  studies  3.a  axr  it  has  Tsaen  n©oeEsaii*3r  to 
demise  gpocial  equipaisn'b  for  the  various  tn-easurerasnts »     2s. 
additiOii*  sutenit.ng  faoilities  had  to  bs  set  up  for  use  in  thB 
laljoratory  as  aa  altGrsmto  to  ths  uso  of  tlio  circialaljlag  water 
chaaa©!  of  th©  Bavid  Taylor  ?lccl©l  Basin  -^ioh  Ttraa  plaosd  at  cur 
disposal  for  liaitcd  p@ric3€3  in  the  pastsc 

Tho  a'^srag©  ©ffiol©p.ojr  of  xjaS-or^itGr  s^^miag  ia  this 
aeriss  aid  acrS;  ©scssd  Sel^e     Ifhis  was  calculated  on  ths 
basis  of  -fch©  dif ferssos  bettssea.  osygen  coasuspfclon  durlsg  th© 
drag  iseasuresxjQts  ■kSisb  a'Sissssr  aotirity  was  at  a  miaiiaum  and  tiie 
cs^gsa  o<Ki3iSap1;ion  at  ksowia  swia  rates.,  eoaparsd  t^ith  1^iq  ect'^aX 
^s^k  aeocsipliBheti  &s  detormi'^^od  "by  the  srag  s2a-fcG«     At  ths  highest 
SBlia  ?{s,t©  (ie.Q  kaot)  ths  avsrags  -sos-k  accomplished  t^ss  asout  80G 
ft-e  ife^ysiae    fhig  oerroeponfis  to  ligiit  -sork  in  aire     ThB  raeastirs-- 
Esnta  of  GK^gen  ooseijsatit>ag  respii^tory  ssSjauts  "foii^o  sjoA  brsat-n 
•xralooityj,  howGYsr,,  fe.ll  ■^■©11  »?ithis  th©  faj,<3fEsa  ranges  for  liea^y 
srork  ia  eir« 

fos?  losg  dictaas©  stfjiaaiag  a  s^t©  sf  Qe.7  isasts  ssssss  to  b©  oprdsiusi 
uad®?  t>j©  osaditioaG  of  tb.is  s©ri©3  ©f  tostse    At  this  "at©  eKris3i5i! 
©ffisisaoy  ■5ms  sasjiK'Osi  CB«1^)  as  ■^^q  th®  cosffioioat  of  <jA/g^n 
ytilisatica  (§8  e-c/iit©r  of  veatilatioa)  and  ■Sis  saleulatiga  gsyges 
QonQmmtiaa  per  mil©  •s?as  los-est  (apprcsisately  TO  Is)  g 

la  Grae?  to  ©stsM  ths  '«ad©rst-Si^ixig 
of  beta  sorBs,!  aai  abaoE^sal  r®ES9iya=' 
tosy  gas  s^ohaage  it  hae  bsocsi©  assessasy  to  ssplor©  tlis  sipiifiaas: 
©f  pfesBcsasaa  bejrOEd  thcss  used  classically  for  msasuring  puliaoimry 
fi^aetioa®  laasHiioh  a  a  pliysioaX  ssvirossient  affects  B'aoh  phoaas-aris. 
tli©  sttidy  of  staospliiSi'iQ  Seasity  ©ffeots  on  brsatfeiag  ^dil  i'-ltisi.#,te 
form  a  22.057  est  of  criteria  foT  iuaging  the  I©v©l  of  jaorEsal  or  al3«- 


Fro8Q3^  eeug's©  of  pro'-jeot;     Tim  ocats^aot  with.  OIH  qu  xsn&ss^^^&r  st^teae?s  is 
a^     „.  ..,r,~-~,=«„.,=„,=,      ^^^  g  ygas'So     It  is  h-opsa  that  fey  that  tiso  the 

&»asio  iafarsjatioa  sa  breathiag  gat^esras  ^11  feo  ia  haad^     It  is 
plaSESd  timt  stialisB  i5ith  arbifisaily  ai^sd  atsscsphs~Q5  of  ■'3®?'io"a& 
<l\^slty  to  simulate  tli©  effest  of  d®gi1jJa  eaa  go  sst  up  f  os'  fiJT'th.©? 
r©s©a?eho    A  bsgisaing  baa  bs^i  sad©  -Rith  svalfur  hesiafluos^deg  fei.?t 
©srfeaia  tssbaioai  eiad  to^fisologieal  dif^ioultiss  must  first  Ir© 
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T^l3  prooeoi;  1=  ^sing  carried  i^rtly  oy  fiinds  fron  tks  Offios  of  7?^5,i  Bqs- 
d^ariag  19^  and  iSSS, 
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L  90^ 


19648 

Thsrs  ar©  jxo  publicatiffias  ira?a.  this  project©     Reports  }®t?©  bsen  8©nt  direetly 
to  ONR  oa  pr^rsse  of  tli©  omtraot© 

Blaakj,  Simoa©     &iE^-s^ti6  ^©duotiess,  of  p  «aspaF?;yl  phosphat©  to  htasose^iBSe, 
Ja  too  GissKa®  So^og  ?§s  S76Ss  2.S5§»     (Sot  r©po?fe©di  in  1.95S  Aaatjal  Heporto) 

Ssaitho  "^o  ^e»  ^9  S«sisho?ye  la  AMensaa  eaS  J*  Cornfield e     Bff(s&t  of  gs^auu^- 
looyt©  couat  aEd  litfeer  ©ji  sarvi'SB.l  of  irrsdia  1*©^  uiieee     /aii«  J©  FSiysiolsj, 
i78s   (3)   474-47S,  Sept^^  l9S4o 

Sadthp  Wo  ffafl  Ea  Q©  iferetoa  sad  Jo  Comfiolde     Graa'aleeyt©  coixHrt;^  r®ststBXi.o^ 
t©  o^srisisatal  iafeotioa  and  sploss  htsaogs^it©  •fei'ss.tm^it  in  ii^rasliated 

Ssithg  W«  Wis.g  l"ffl  li^ersoa  and  S©  Asfe^^Lle     Spls^a  adsassiao  t.Fiphoeplm'tas© 
a©t3,"5rity  in  irs^ia'fe^  si©©  treated  v^th  spls^s  ksasgeaat©®     isa-s  Jo 
Hiysiole^  178s   (S)  47i«4'?3j,  Sep-S^e  ^954^ 

Smithy  Foj,  Wo  Wo  Siaithg  L®  Soash©?y  aM  K»  Mo  GroziaEc.     Sffse«  of  inaiiaity  on 
Fegistaae©  to  iaffe©ti<sa  ia  irraiiatod  sic©  se«3  ratss     PreSc  SiK5o  Essptlc 
Biols  fei^a  8?s   (I)   SS-g^s  Octag  l9S4o 
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So     PROJECT  DESCBIPTION 

^Ob^©©ti;^©sg     Oiar  sbjsst.vs  Is  to  Is&tts.  as  naash  as  poajjiblc  about  tlis  physieaSi 
fast©!*©  skTiV'h  g0¥©ra  th©  passage  of  rsspiratssy  gases  througli 
M©lot;ieal  stn-atus^Sg  par-tioulariy  in  ths  gas  plias®  and  ia  th© 
regies  of  pl'mS'*  ©Mageg  lihsTB  gas©s  eiter  aad  isa-e©  -fcissusso     fliie 
5s'Fciiv©s  the  s".idy  of  tissu©  permeability „  m©olianiSEi  of  diffusion^ 
sad  rsspirater;'  r©sp<J2.s©s  to  Tarisus  gas  oonciBntratio?!  J-,r®.di©3;^ts.■:. 

^^hods^^l^^^s     W©  hs.M>  us©i  ina©ot  ffiatsrial  beeause  it  is  essssabl©  to 

muoh  iiO."s  dr-as'Si©  ©spsrlasats,!  altsratics  ■^hBTt  that  of  &sij 
other  air-^fersalhing  ssissalg  and  y&'c  res©iYibl©s  limg=br®athijig  '?r©rt®=-' 
bsutes  ia  ha^irig  i,  dis'®at  tissus«»ss8  ©sohangso     FurthsrsiGS'Sg  iK 
raaay  instianssB  reapiratisii  has  b©sa  ffiiapiifi©d  to  purs  diffueiT© 
trffiffisfsrj)  itiich  is  thus  susseptiblo  to  precise  aaslysiSo 

^Jer  Hiiiiinga  a     Aaalysls  of  Iwo  problems  -^.s  ccrapletSid  during  tte  past  j/tssro 
Sh®  fi'st  iTi-(/Dlv©d  th©  maohaaisa  of  gas  paesag©  -fehs'caigh  tliG 
miaats  reapirf-tory  vai^ssa  tte   problsm  b^inj;  raised  by  th©  fast  that 
©rSinsFy  diff'^aion  'K'AS  eale?ila-fc®d  to  ceeount  for  only  10^  of  tiis 
observed  ©:^g6'?  uptake t.    Analysis  shovB^d  tlmt  ®a  tmusual  proossSe 
''^por©'=>diffU3icr'%  hitherto  kacjwj  only  in  th©  ^&<bb.  l©®.fs   is  psegoasiDl© 
for  th©  ^raSo'.ieally  high  rates  of  gas  passsa^So     fas  g®sead  probleai 
©m6©F5a®d  esi'i^iin  ia§®0t8  ■whlshj  ©.t  basal  netmbolio  Is'fsaisc  Sj-npomiu 
fi?oia  60  to  If^^/S  of  th©i2?  s"©8pirato?y  GOg  for  iGjig  periods  ^  during  whieh 
Og  taptak®  i@  {'''&&&.&/  ©ad  a®pmaia  th®n  pQisaae  th©  inpe^iadsd  Sdg  ia 


nia:®-     62129-35 
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in  great  gushes »     Th®  COg  rstenticai  ?^s  fous^  to  in-^eif©  'boljh 
ffi©e!miiieal  daaimji^ng  bjr  th©  air  "ffal'^^a  and  GOg  stabiilisati^i  foy 
tissH®  b^ffersg  g^ad  to  bs  prinariiy  th©  r©salt  of  pro-i?isicsis  foj 
■satsis'  ooQsersatiouo 

Siesificaaoe  to        HIil".!D        Researehs     ^sM©  f^ia  tfeslr  ©ojtributicsn  to 


field  of  gas^liquid  phase  ©xehaags  in  r©spira.tiaij,  onr  studies 
hav©  impingsi  dirsotly  oa  tte'sa  aefjaots  of  husaan  r®spira,tory 
physiolosTe'    (a)  tk©  "porQ<=diffusion''  analysis  -Has  useful  to 
©•^aiuatinj;  asd  suggesting  methods  of  imrestigatsng  th©  possi- 
bility (res^itly  «tjgg©sted  fey  M©Cl©ndoa)  that  por©  diffusiosi. 
oceus's  through  th©  al-yeolar  neoks  of  th©  Ixmgj   (b)  th©  "SSg 
gush"  analysis  shsd  light  on  the  analogous  gas  BXQh&ng<3  feafefeg 
pS.ao@  isj  th©  hiaaan  lung  d'jriag  breath-^holding*     (s)   S(m®  aofjpas-s.'- 
ti-\ra  imrk  rs©  imd©rtook  ^ith  Dr«  Jssob  Tsrduia  of  Ohio  States 
IMiTersity  stimulated  him  to  jiak©  some  n©w  ®sti!iat©s  of  pulmaiaT-j 
gas  transfer  whieh  east  doubt  aa  aeeogted  ©gtirsatius  of  gas  pag«^- 
sag®  acposs  th©  s1t©o1© 


^ggarg®  of  P^Q.^g;^.s     Futurs'  projects  planned  inslud©  (©.)  tissu^a 

gOg  SistifiiiJtiesi  iffl  hypoisiaj,  ©ad   (b)  physieal 
aKsohssaisss  of  iiat©r  psteutioao 


Decembar  1954 


Analysis  of  HIH  Program  AetlTitles 
Biaigst  Data  Slasst 


3.0,    MXA:®^     6212^=85 


FY  195S 


nn^^ngfswfrr 


ESSSilHGH  ^7 


AD?ffinS?MTiCg.j 


fEGMICiiL  ASSIS2AKCE     £7^ 


ZATIOMS,   PROVIDIMG  FUrJDS,   FAClLITii:3j,   Ot  H'iRSOMEI^  FOR  THIS   PHjJECf   D?  ElfliES 
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jgati-y^gg     fwj  psrinsipal  objesti'^s  are  s®?"i5«4  bj  a  et^sly  of  th®  offest  of 

.^•rrolidisa©  (Pfpja     ffe©  firet  ie  to  de-feerEiija©- 


th.@  sapaoity  of  th©  healt&^r  doge's  k4dffi©y  t©  o^itiaus  aoFffiai  fuuctdosj. 
isadsj'  stress o  ftei®  ©oMltion  ©©sure  diS'lag  glc^Mirular  filtJ^^ation  of 
Sas'ge  ©jBoants  of  th©  Sffla3.I©r  saoles'ular  sis®3  of  th©  inj@eted  ©olioids 
Esor@l3i<3a  of  a  EOQSsad  oolloid  a-S  •fchis  tlajs  say  aX1;©p  resiaJ.  fteaotioBo 


fh9  seerasd  objbetive  oisaQerna  th©  poaeibility  feat  -rith  2  S2fa.t-h©tis 
plaema  ©Epavadera  ©■es.iiabl©  ia  tiis©  of  eiaergsaey  ISisy  might  b©  usee! 
in  til©  asKi®  psjpsono     lothisis  is  kne^a  of  th^is*  ©sapatibilit^ro 

M®th^_8  ___^g]Loy©d  8     R®aal  ©l©aFaac®s  are  detsxained  of  test  substaaess  -^lieh 
are  &ae®p'&ed  as  casas'irQs  ia  t.h©  dog  of  gIsa©r■^siaF  fiitx^^ 
tioae  ©ff©©ti-^  rssal  plasaa  fiesta  esd  tubulap  ©apaes^ty  f^r  sscrstiez 
aiad  s'sabsorptioHo    Aft©F  a  eolony  of  dogs  having  aon&al  v&lnQB  ie 
©s'feablishsdp  tSisy  '.■sill  b©  subj0Qt®d  to  massi"?®  rapid  injsoticsis  of 
F?Pp  follc^©d  bj!"  d©xferaao     li'ffeea  ©sc^stioa  of  ^©ss  colloids  is  at  a 
D^siiiraEja  r©aal  fuastioa  Tdll  b©  j"©t®stsdo     Bl©od  presaur®  -sill  b© 
f©ll©'wsd  t©  mak©  star©  that  it  r©!^.ins  "©itlxin  aonnal  limits©     SloM 
sad  u?in®  O(Si0®a'fc3r©.tisas  of  -a©  ©spaadsrs  in  additioa  t©  th©  ©IsaraB-^ 
subs%®s@®s  'Bill  b®  d©t®rjaiHsd©     Estsmetiaa  she'isid  ale©  bs  neasu^edg 
^ish  !a©©®s8itat0s  reaal  •^©in  cath®t®r-isati©as     If  faeiliti®s  py^r^ 
Mitg  ■&©  ciaQStiSia  of  ®©lloid  elsorat^©  should  h®  Qtvdloi.  hj  mas>jiag  of 
tJseu®  ffi^ly^i®  and  hist@2,©Kl 


9,     PRaTECT  DESCT'IPTIOIi  -  GOMTirJED 

^3££=.^te^":^*     Ss)V©ral  details  of  oKperiaental  proeed-orss  'im-m  Ijssa 

clarified  this  jroarg  and  ar©  th©  subjects  of  5  publioa-^ 
•fii^is  now  in  pr©|^ratioa«  la  order  to  iaj©Qt  raasslT©  dosos  of 
FfP  iato  dOgs  without  prodisoiag  an  ©xtroa©  fall  in  blood  ^x^®" 
suTB  tasioh  MauM  8uppi*©ss  urin©  forsation.,  it  isas  aQeessas^f  "feo 
fiad  owt  wh©tlior  they  could  be  i©s©asitiSGnio  A  eerios  of  graded 
dos©Sf,  with  duplicatiosi  of  ths  fiEai  rassi'^J^  doso  Tsas  sw®c®s0ful« 

fh®  oaus©s  of  a  disproportiaatsly  larg®  decrease  ia  hematoarit 
•^0.1.^10  of  tXie  8©o«(Qfi  blood  eaaiplss  m  a  series  ■nsr®  feaafie     fhis 
■^s,3  iaportoat  b^saus®  th©  hssatoarit  value  ©ntsrs  iato  the  GaL* 
©ulation  of  Fsaal  blocsd  fl&m  Essasured  by  ol©ayane©  ssrathods® 

ffc'3  la@k  of  |jublish©d  sorreotioas  for  dogs'  blood  ef  sedim^ata-" 
■bism.  rates  at  •^arioas  hei^toos'it  -salu^s  usad©  it  nsseasary  to  ool- 
lest  «jur  omjo    TM,s  ??ill  mak©  it  possibl®  to  d®t©s^ia©  Bijsthsr  aa 
§ji«3r©as©  ia  ©Eythroeyfeo  sedisejsit'atioaa.  rate  is  du©  to  «3ilutioa  or 
t©  th©  pla8!is&  ©spaader  psF  s®« 


Simi:  '^S^S2^:2,..,^.S^^.^^^3^2SS£^'     ^^'^®  sigaifloaao©  ©f  this  proj©Gt  for 
'°'*°'~  the  lagtitijfc©  li©s  in  ta©  0iarifiea=' 

ti®i  Aioh  sKiy  b©  gained  of  aorai©.!,  r®sml  hGaodpaEsdesi,  t^-hl'sh  i©  ths 
basis  for  aa  xsffiderstsnding  of  pathological  csoaditiojiscj     Sfe©  fast 
that  d©gs  are  soasiti^©  to  P/P  and  aot  to  dsjrferasi  askos  a  c«sibiss.'=' 
ticsa  of  th®s©  syibstan©©©  aa  iat©r©stiBg  probis®  ia  ssslliaXar  p©£'assi=' 
'bilityo 

P^'ogC'i 3d  OQssrs©  of  ^^^gggjQQt  8     Ws  do  aar'c  esp©ot  to  usjder&akQ  our  majoF  pr-ojsot 

isatil  ■&©  Is-boratory  has  uo^md^     Uatil  -fegag  -w^ 
■will  bs)  oscupied  ^th  obtaining  aoMEsi  el/sarancss  to  b©  ^ss®d  as 
basslia©  -emlusSj,  at  th©  saaas  tis's©  aeou^toming  th©  d©gs  t@  tli®  pro--- 
Q®d«ir©o     H®ffial  wia  eatfe©-fess'iEatioa  tsohsiiqu®  is  still  to  b® 
praoti©©da  and  aEraQgosnGsitg  nsa^©  for  histoiogiaal  gfeisdi©8  by  obx--" 
or  ot 
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&s^,ljsi.s  of  Win  Prograiii  Astivities 
HoEor  3  Ay^sxdBf,  aad  Fublioatioss  ghost 


IS«     LISf  FJBLICAflONS  OfHFR  TEMf  ABSTMCfS  FHOr.I  THIS  FHOJSCT 

X954g  '  .■      ■ 

SfeiFshallg  L®  H»  aad  0®  H«.  Hssmas     Differsaoea  m  T«1824  arid  erythroojr'^G  ^OJ^^- 
©sBtratiea  of  ttbhous  bi©od  of  dogs  afts?  d©^ts=-G4n«    te«  J*  Physiolop-  1T6j 


•"'rojoct  DoscriTiticn  Shost 


Lo    l8s.tia3.al  laa^itiifc©  of  Ar&I'iritiE 


arod    IstaboliQ  Diseases 


2o     Jteboratoff  of^l^sical  Bii 


^esffsrriroiMrmrBEfiffl^rr"        iisino 


60     Bf  feots  of  hyp©3:ia  csi  physiologis  a' 


80     Edn^in  Co  1 


OTHER  lOTESTI GATORS 


Bo     PROJECT  DESCHIPflOM 

|®9tives  5     Sn'oproject  as     Inoreaeed  srjrthropoissis  oosure  in  aa:liztais  bied 
repeatsdly^  following  cobal'^  admlais'&^s'feiosa  or  as  .T^sul'fe  of  ®x-- 
post??®  1;o  bgrpoiEia  bat  'sh©  msahsmisa  of  aoticsi  i©  unkao^Ho     St«i5i®g 
ar©  baing  oondaetesd  using  varying  d©gs*e©s  of  ttess  tbrse  pFosMu^y.? 
in  ordsr  to  obtaia  a  feottoi'  understaMiEg  of  ffeoijore  stiisaSjiting 
blood  fonsatiorio     'Sh®  pr®8©nc©  of  asi  feusoral  (hsmatopoietia)  has 
beoa  postialatsd  as  being  tlie  priiaaj^  subetano©  stisuiaticn  ©rj'iihir'eid 
l50r»®  raasTOBTa     A  searoh  for  this  swbsteas©  ia  dogs  is  baiag  sonduotsdo 
fh©  lcK^g©fity  of  th®  ^ryfehs^oeyt©  of  various  animals  is  b^ing  ia-yosti'" 
ga.t©d  ia  ^S'sSsr  to  sh©d  soaa  possibl©  light  osa  ths  faetors  s'Sispoi-isibl® 
fsr  th©  foriaatioa  of  ne^  ©sythrosyteso 

Sisbproject  be     Repsatisd  espos'WS'^  ©f  rats  to  siHiulated  sltitud®  in^^ 
0r©as9  tfe©ir  susespfeibility,  tQ  espsrimeatal  bae'fesriai  ©nd  ©sard  it  la's 
A  method  j>  simila?  to  th®  @a©  d©v©lop©d  by  Higbasa  sM  Altlasd  for 
s^tSj5  is  bsing  d©-?®lop©d  mth  l6»rg©r  sairaals  ia  ord®s'  to  l@sxa  mors 
of  -fehis  ©cssaaoa  fom  of  heart  diseas®  ^ishj,  <S©@pit©  ints^iSsiT©  aati'^^ 
biotio  tterapyg  5ms  a  oi>rr©nt  mortality  of  10  to  SO^o     His  infIu©aos 
©f  hypoxia  aa.  th©  suseoptibility  of  inis©  to  malaria  is  !3©tog  studied^ 


and  militaFy  a'S'iatioaj  studies  on  the  fuadaaiiantal  Ei90l:s.nisms  of 
EattAFal  adaptation  to  high  altitude  and  of  msang  of  inos^sasimg 
hypcxio  tol©rans®  by  arfeifisial  ^^ins  such  a@  phaffsaselogis  assS 
<ii©ts'feiQ  ar®  b®ing  @®adjs©t©do     Spmsifisallyg  a^olijJBatisation  a'a^^ 
spoassfi  of  i®gs  aad  fej^tsr©  aM  th®  ©ff®©%§  of  a  high  fat  iiet  on 


t;IA''1>-  =  '^  = 
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Methods  EsiployQd  g     Si®  '^.ryiag  ^©grees  of  hypoxia  sr©  producssS  by  ©apoaiag 
animals  'co  r©du©<ed  ateiosplisris  pressusreis  in  2  altitisd© 
oh^aborsa     HlG'feodiGBiicalg  hsjaatologiealj,  and  radistbiolo^ls®! 
ffii@tho<3s  ar®  u.s®d  in  the  various  Qt^jdies© 

Majcr  Ftedlgg£t     ^posiag  -gfaieh  1ms  be^i  previously  thought  to  act  as  th© 

ftrndSKiQatal  stiszralus  for  ©sythropoiissis  in  all  T©rte'b2'at©8£,  Ixae- 
been  fomd  to  b©  iH©ff©c-fciT©  as  a  stimulus  to  blood  fennatioa  ia 
eoM-^'blo^.ed  animals  such  as  -fch©  turfcl®?.     F^jrthes'saor©  sireulatoFy 
aM  PQSpiffs.'feory  adjiasfeoeats  "feo  aout©  esposuffQ  t-©  h^'pojtiag  ^icsh  ay© 
diaraotsyistio  of  all  hcsdoth©?ai@5  ars  not  foiad  ia  'ck©  tarfelso    A 
psssilsl©  ©splanatioffl  fcur  ths  laarked  resistejic©  of  th©  turtle 
©rythrooyfce  to  damage  by  •^lols'^'body  X-'irradiaticsa  raay  1^©  in  tlm 
finding  that  tJi®  l«ag©i?ity  of  th©  turtls  erjrthrooyte  is  rmsiy  tiseg 
long©?  tSsas  sny  oth®r  animl  pre-vlously  reported  in  th®  lites^at'sara- 


"©  is  ao  iBcr©K,sscl  srusesp'feibili'&j  of  ra.tg  to  eaperimeats.!  bao<- 
■feuriai  ®u«iooarditis  if  pslyoytliSBiiB  is  pr'©'^©at©d  fey  Fepoa'ssfi  bls^ed^ 
iags  diiriag  ta®  period  of  ©sspssus*®®  to  altit^®©     ffe®  r©sistaa«;©  of 
ratis  i®  not  lowsrod  by  a  di©t  ©  entaisifeis  ©olsaltg  wMoli  pradisass 
poiyaythsffiiia.  but  sot  i^/posia©     TItes©  find  Inge  sK!gg©st  that  p-oly-- 
oythsjaia  aots  fey  iaereasiRg  tii©  ^ssrk  load  of  the  hoartand  tfeat 
hyposia  lo'wsrs  the   rssistaaee  to  sertaia  baotsriag  and  that  b^tli 
sisoli  faetors  ar©  a©©«ie4  to  r©ad©r  a  raorssl  lisart  mors  susesptibls 


SigaifiGa^'.o©  to         WIAM3         Rj3SQa,rQhi     Ps'©-5ld©8  iafoffisatioffi  f03?  a  bettsr 
.=.>,«^,=,„.,„,-,     „=,»»-,=      =__  . _-,_™..,,.,».,.=.„.j»».  uadsrstaading  of  the  T^lationsMp  of 

■    ss'&aboliisa  and  bloo^  fosiaati©n«.     Supplyiag  a  method  f©r  ©-rolimtioa  • 
of  ^jarieus  ffestoFs  impoptaat  ia  the  dsTsIopmeat  and  treatiaeiit  of 
eardio'rasoislar  diseases© 


>©u£s©^T^2^;^8     Attssspts  mil  b©  Ejads  to  find  a  Qol 
"^  aaimal  reprsssatativs  of  a  cl9.ss  otiior  tlism  reptilss 

t©  b©  us®i  to  pyovid©  f«rth©S'  data  oa  th©  sciatica  ©f  hyp9si?s,  t©  blecrd 
fogmation  and  physiologic  adaptaticsiso     Fr©Iimiaai^'  ©vidoiiQ®  new  @u.g- 
g®sts  tiiat  it  is  pcsaibl©  that  GrythFooyt©  lonjcsrity  say  b®  ooFrolat-od 
with  sp®Giss  Icaagevity  in  poikilothsnass     S-jradies  will  b©  Qsadtactsd  S-ti. 
©s^sf  ta  substaiitiats  this  hypothssis© 

Further  sittisiipts  will  b®  ra.ad©  to  pssdsr  dogs  G;3ss©ptib2s   to  ©spsri'= 
msatal  baoterial  saiocaj^itis  f©r  ths  pus^pos®  of  pj'O'sldSag  a  to®!  for 
tlis  3TS"gisalg  phyaiologioal  and  tlisrapeutis  stiadisao     Further  attssaptrs 
to  iiiflueae©  th©  ecu  res  of  ©^psrirasatal  malaria  mil  bs  ©^adiaw&ed  with: 
■?as»i©y^  stsraiffis  of  nio©  fo^aad  to  ^ow  sjarked  variation  ia  tteip 
®sythropoi®ti©  respsas©  t©  hype^a^ 

Work  will  QCSitia'a©  on  the  in  tI'vO  prodtiction  of  srythropoistin  ia  dogSo 

fh©  studies  on  tfe®  aitltusis  &.©cliij®,tisaticn  of  ob©s©  s°at@  sill  bs 
©sntiaujsdg  @nd  tfes  subj®©t  ©f  fsietars  affsetin^  alt3,tud©  toiss^anss 
is  bsing  t!i©reu^ly  ©^lor®do 
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D?©  Eirkiand  Bs'ae©  of  Gan©?al  Radiobi©lQQr  SeotiOKg  ITational  egsiesr  InstitutSo 


StixdiQs  mx  fe®iat©p©i®tin  in  dogs  ooadBOtod  in  o  ©op9i"'ation  with  BfSo  Glmrles  Mo 
Simij  Paul  Rsgsn^  and  Go  Loaterd  Cssriiey  of  tho  D©jsi,rfen®at  of  Msdieia®  of  The- 
Jo&as  Hopkins  tespitalg  Baltimorsg  Mary  land® 

lEtidoeaFditls  stodiss  osnduotsd  ■9rith  oooporatien  of  Bs'e  Bisajamia  Higbruan  of 
Section  on  Pathologic  M&tws^^  fJlA'So-^  5glI2<-6S 
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MiGk©Is©n  of  S©etioa  on  Bioohemistry  and  Physiology  of  'iutPition^  MIAMD® 
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upon  rats  ®3Epos®d  to  hig^  aXttfeude®     iSm©  J©  Physiolass  176j  (I.)   I'='5j 


£ltlavids  P«.  Se  and  M»  Parkes'o     Effects  of  hj»posia  upoa  tl^  boK  ta?tl©s 
by  Miai^  Jo  Physiol.!. 


HighsaaHj,  Bo^,   Pa  D»  Al"feland  and  H©  Eagls©     Esperis®Et-aI  baoterial  eiidosaraitie 
ia  altittid©  rats^    AMI.  Arsh,  fetha-  58s  £^l-=257g  S©ptc^  lS&4te. 
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So     f o  investigate  tho  me-fcabolie  rssponses  to  gtr©ss  aad  "feo  drugs  of  istact  cdlls 
and  feissuss 


OTH 


IVESTXGATOHS 


9o      PEQjECf  DESCHIPTIOM 

_Qb^jggtigg£g     faggiag  tfea  esllular'  osapcsaents   (fata,,  prcfcsinsj  aiaiso  aatds- 

G-^^  an<5  aaalysiag  tis   oimng©s  ia  th©  S'^'^  oOKfesnt  of  thase  G055T(ps*3n<3r4t"s 
af "fees'  sxpobXiT©  to  ds^agis  aM  1;o  stress* 

g_^nplQyed;     Sh©  primary  oosiponeats   (fat-Sj,  protsisSf,  ©tce)  of  frog  sggg 
'"^    —^      ■i3©2;->©  ia!a4©  radioaoti^e  fey  injecting  ths  feirisl©  with  fsraia,te'"G-- 
Oralatics  %^a§  then  indwsed  by  pituitar^r  iajsotions  asd  the  ©ggs   x^r-tl- 
lis@d  is  a  sp@na  suepansione     Thes©  eggs  wer©  Qho&sn  because  tliey  are 
soaplstsly  self'^sufi'leient  in  fcsrrae  ef  food;  reprssent  a  gGiisralisscl 
Q©11  type  rathsF  than  a  speeialiEsd  asll  typ©  for  a  oomparati-vsiy 
long  poried  of  tin©  during  de-^slopsentj  aro  easily  tagging  aad  ars 
readily  obtainaoi.®  in  larg©  ntaab©rse 

fh©  fss^ilissd  ©/^s  ar©  exposed  to  s-ush  dr"ags  as  dinitropheaol  aiid 
allorasd  to  de'STslop  to  pre-ndetermined  s'feai5©s«     Controls  from  th©  sajns 
elutohe  and  duslag  tte   same  i2e-relQpKJ.sntal  et-ages  aro  used  for  GOia<=' 
^risono     At  the  various  gtages  of  daYolepsKSHtg  eestroi  and  oxpsri" 
laontal  ©Gg®  and  tssihTjos  s.re  r&rp.ovBd„  asd   ths  p©rtiasnt  8Qmponent.s 
©BTfei-mcfeedj,  analysed  awd  Qcsparsao 
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^.^or^  Flndiags i     Tfeo  dfgrrelopaent^ of  standard  saethods  for  p®»SEittiag  dir«5«?t 

meatal  eggs  ©ad  ombEyost. 

In  t®Fms  of  oissjag®a  la  O^-'^"  duriag  various  d©v©l opmastal  stagsa  it 
has  b©sa  found  that  0"-^  aoti"slty  in  fa'cs  'begins  to  drop  socs  sifter 
el©a-^ag0  begins  ^  but;  that  C^^  activity  in  pFotoins  Femains  the  same 
for  a  long  period  of  de-^elopaeat^     VPaen  ths  eggs  ar©  exposed  to  0^2% 
dextresQj,  the  drop  in  C^-  aeti"i7ity  in  -Si©  fats  is  Iqss  than  that  of 
th©  eoatrolsg  s&il©  th©  proteins  r^saia  at  tfe  sam®  1®'to1  as  th© 
eontrolSs  smd  show  ao  ehang®®    Tih©a  ©sposed  to  IslgOOOgQOO  eli3.utivn 
of  diaitrophsaola  th®  G^'^  aeti-rz-ty  of  1tia  fats  dreps  morsi  sharply 
thaa  th©  eoatrols  ^  end  ths  S^^  activity  of  the  protsim©  ehcros  ©. 
sharp  d©ol±Q©  -^ioh  is  abs©at  ia  %®  eontrois  asd  la  tfes  destroso" 
ts'eati^  gFOUpo     Dxsrisg  tnss©  Serffslapasntal  stages ^  ths  r©  is  ao 
ap^psiat  deslias-j  in  both  ©istFoXs  aal  ©sperimsBtsl  ©mbrjoss  5-S,  tlie 
t^ights  of  either  the  fats  oif  th©  protsinss 

E©searcilag     In  ^'ior  to  widerstaad  tlio  iatenml 


responses  ©f  ©©lis  and  •issues  to  dary.gs  and  to  st?©sG  and  tlxia;  t-li® 
©ffestg  of  drugs  asii  st?®8s  cm  sr  ergaaissag  the  sJsing©3  ©e-sui'g'iag 
■^thin  the  e^lls  and  ttesisss  aust  bs  thoroughly  asalyssdn     flie 
isstliods  disotiBsed  abcjF©  appear  to  te  able  to  supplsaisit  s.mi  ostsiid 
infos^atiou  obtaiaabl©  by  othor  phyeiologisal  j,  pbar'saoologi^al^, 
bioohejaioal  asd  pliysical  msthodso 

55£?5.^ -^^££f— ?.£-ff!?j$S^'     Further  ?@riasis©nts  of  laetfeods  &to  indicated  as 

■m®ll  as  th©  isols;fciori  gad  analysia  in  tex=sis  'Of 
©haag@@  ia  0*^  sQtiirity  Qf  the  veriooig  asino  aoids  aad  auoloic  acids 
fhs  sjfeagss  in  th@s©  say  iadieat®  th©  lae^haaisra  -^lereby  isarked 
shsag®§  izi  C^-"  activity  5^  protoias  ©sours  mth©ut  apsar©at  "«i3lght 
ig©s  aft©r  ©KpQsur©  to  i 
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^Jor  Findings i;     fha  ds'rolopsent  of  standard  sasthoda  for  ps'ssittiBg  dir*3«t 
°^      CGEparisoa  of  S^'&  a0ti'3'iti©s  betessn  soatrol  and  ©spsri-^' 
sisafeal  eggs  smd  ©mbiyoBt. 

la  t®rms  of  ©tengss  la  C^-'^'  duriag  -various  d©v©l opsa©ntal  §tag©B  it 
has  b©8a  found  that  G~'^  asti'slty  is  fats  begins  to  drop  so<m  after 
el©a-^ag0  begins  a  bub  that  C^'^  activity  in  pFoteins  FeKjains  ths  earn© 
for  a  long  poriod  ©f  devolopaeat^     VPaen  ths  eggs  ar©  exposed  to  OoB?^ 
destressp  the  drop  in  G^-  activity  in  i^e  fats  is  Iqss  than  that  of 
th©  soatrolsg  -s^il©  th©  pro'fesias  r^saia  at  tfe  saja®  le's^l  as  th© 
controlSg  ©ad  sho'sr  no  ehang©©     Yih®a  ©xpossd  to  IsljOOOgOOO  diJastioa 
of  dinitrophsaol^  th©  C^^-  aetiT3i.ty  of  I21S  fats  dreps  mof®  sharply 
thBs.  th©  eoatrols  g  and  th©  G^-  aetiiJity  of  th©  psrotsiin©  sho^s®  a 
sharp  deolis©  ■'Aioh  is  abs©at  is  %©  eontrols  and  in  th©  d©3?tros©'=' 
teeat©d  groiipo     Dtsring  tiass  ae\?®l9pa©at§.l  stages©  thsr©  is  as 
ap^reiit  desliaejj  in  both  a<atroX6  axMl  ©speg'ira.satal  ©mbtjosc  ia  tl^sj© 
i^ights  of  either  ths  fats  ©r  th©  proteinso 

^SBMISgSSS,...!^^—- _^S^^^.. .—^ %^.^^y -"     ^^  a^'ior  to  imderstaad  th@  iatQ-tiaai 

r©sp«jas©s"o?"^)lTi~©nS'"HTs u®s  to  drags  asad  to  stt^ss  and  t^yjs  t-lia 
sffeets  of  driags  asS  stiress  cje  ai?.  ergaaisiag  the  eteiagea  ©e-sus'3*iag 
"Ssithin  the  osils  and  t  is  suss  aust  bs  thoroughly  asss-lyssdn     flte 
ffisthods  dissuES6e«3  abo^e  appear  to  b©  able  t©  siipplsjaeat  aad  sst-sad 
infoH^atioa  ob'tJaiambl©  by  other  pJ^siol©gical  ^  ptea-naasologieal^, 
oiooheiaiQal  asd  physical  mst-hods© 

££S£55^-J!^££f-_5.£-5££j^S?'  °     Fufthsr  s^eriaeassEt-s  of  a^l-hods  ar©  iadicat©d  as 

■^©il  as  th©  is-olg.tiori  sad  analysis  ia  tsi'^g  'Of 
sih§sig®@  ia  0^'^  ©eti-Bl-ty  of  -itie  various  aaino  aoids  aad  auolsic  aoids^ 
The  afeagss  is  thes©  say  ijidieat®  th©  me'Shaaisiia  moFeay  jerked 
sMagss  iia  C^--  a^tiTity  va  protoias  oseiars  mthoirb  appar®at  weight- 
oha.ag©s  afi;©r  ©ssposur©  to  diaitrophsasle 
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6.     The  machaniss  of  the  orderly  aggregation  of  proteins  in  building  up 
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9o     PROJECT  DESCRIPTION 

Ob.igetives;     Tiis  objeetiva  of  this  projset  is  to  study  ths  n^ohznlsw.  of 
poT^-^iijsrisation  of  proteins  in  ordsr  to  gain  insi^.t  as  to 
how  cells  build  up  network  strusturss^     Ths  stracturss  irr^olvsd 
in  muscular  cont ruction  and  blood  coagulation  are  the  rssults  cf 
protein  polymerisation «     Ths  main  part  of  this  project  iSj  thsrs- 
fors^  dsvctsd  t-o  the  study  of  j^otsLtm  involved  in  muscular  eon- 
traction  and  blood  coagulation. 

Methods  Moloysd;     The  method  of  attack  is  both  direct  axxd  indireeto     In 
ths  direct  attack  ths  proteins  of  muscular  contraction 
en  blood  coagulation  ars  separat-sd  from  their  native  milieu  and 
are  studied  under  arbitrary  conditions  vihieh  ara  seisetsd  to 
repeal  projsrties  of  intersst,     (Isolation?   oharactsrisation: 
sise  and  shape  of  ths  moleeulesj   detsmiination  of  sh^mical  compo- 
sitions modifications  brought  about  by  cterging  specif ie  groupings 
either  chsnsically  or  enzymatieally, )     in  ths  indirect  attack 
studies  are  ziade  on  soms  other  already  better  knovm  proteins  to 
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gain  inforfflation  before  th©  direet  attack  is  mads  (e^go 
methylation  of  serum  albuniin  or  a  study  of  antigen=aniib-od,y 
reaction) o     In  these  studies  ths  procediares  of  biochemistry 
asTd  physico-eheiaistry  are  ®a ployed.     For  exaraple;     paper  and 
ion-exshange  chronnt^raphyj  enzymol.o^ g  ultraeentrdfisgal 
analysis,  osmometry,  light -scattsriag  Keasureiiisnts,  electKJ- 
phoresis  J  ths  diffmion  measi3E=enisnt3a  eX^e 

Ma.lor  FindlKRs;     It  was  fiurther  draionstrated  that  ATP-splitting  and  coa- 
tracfeion  of  imscla  fibers  are  not  correlated  (Bcjwen)  aad 
it  was  fornid  that  besides  ATP  and  ITP,  inar-gaaic  salts  KSCNj.  KI 
(knotam  to  depol^raeris©  actinjj  cause  musGle  fibers  and  ii^©sin-= 
B  threads  to  eontraet  (Laicij  Eaifen)^ 

It  was  observed  that  both  h«man  and  bo?iae  serum  alb\i!ain  can  be 
induced  to  pol^srize  rever&ibly  tmder  th©  influence  of  hydrogen 
ions  and  salts  (Sarofr)o     S(^m  intslnsic  binding  constants  have 
bsen  measiured  in  eomieetion  with  the  interaction  of  proteins  and 
metal  ionSj  arri  it  was  shovjn  that  coppsr  ions  disierise  seram 
albiamin  (Saroff,  Simpson)  o 

A  quantitati'?;?©  d@t©rniination  of  the  anino  acid  oorsposition  of  ths 
two  peptide  components  of  Qo-=fferin  Uas  been  ashieTgdo     It  was 
found  that  guanidinat©d  fibrinsgon  is  elotted  hj  thrcabin  and 
that  the  eo=fibrin  i'eleassd  also  contains  guanidinated  amino 
acids  (Lakij  Koiains,  SarQff)^ 

Th©  prssense  of  the  aiaino  aeid  lysine  {with  its  amino  group 
eovered)  was  discovered  in  the  protein  -  salrair©  (Kond.ns)o 

Salmias  was  foand  to  b@  hsterogensous  from  the  eheisdcal  point  of 
vie^f  in  spite  of  its  hom^eieous  appeai^ane©  in  physieo-ehemical 
measur en©n ts  (Carroll^  l^Offimisjc 

It  was  furthsr  dsaonstrated  by  using  troponyosin  and  salrairja 
that  0'=Hst5'3yl-=iso-=m'ea  is  a  favorable  n©i*  reagsnt  to  deteet  a- 
aroino  snd  groups  in  proteins  (Sarci^fj,  Irrsverre,  Kominz)o 

A  peptide  was  fouM  in  hujaan  Y-glob-alin  preparations  which  in- 
hibited the  agglutinin  reaction  characteristic  for  rhetmatoid 
arthritic  patients  (Williarxss),, 

Sigaifieange  to        MAMD        Resaarehs     When  part  of  th©  protoplasm  or  ths 

^ole  cell  (as  in,  eogo,  cell 
division  or  muscialar  coatrastioa)  performs  mschajAcal  workj  a 
n©twork  strueturs  is  built  up  at  least  t sapor arily,,  simnly 
through  an  orderly  polymerisation  of  globular  protein So     This 
stri;^tire  then  r^,cts  with  th©  swrounding  material  and  hj 
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utiiisisg- rsst-abolic  erisrgy  (stored  in  ATP  ©ogo)  performs  ^fork 
(iTtUscular  eoatraetionj,  ameoboid  moTensnt)*     In  order  io  nmder-^ 
staEid  this  "ffiecJmno-cheniical  eouplirg"  (the  int6racti<^  of 
struetTn"©  ifdth  the  sirroimding)  and  its  &BGrdeTB^  Me  laust 
knmi  hoM  sixh  stinict^jres  sr@  biilt  up^     Huscular  ©s>atractioa 
and  blood  dlotting  are  examples  of  processes  v/bsre  st.2%ict\irs3 
are  biiSit  up  through  pro  tela  p©ljK®?i;£fetiQn»     Such  iosovdedge 
event ually  will  lead  us  to  the  imderstandiK^  of  certain  diseases 
of  musslso     Study  of  blood  clot  ting  ^  in  addition  to  supplying 
elues  fcg"  proteijx  polynsrisaticn^  g±yss  us  better  understandij^g 
of  the  cM.s orders  of  blood  clotting  (like  hemopM.lia)o 


direct  and  indirect  approadi  ie^ds  to  some  specific 
disease  (esgo  heaophiliaj  rheasiatoid  arthritis)  the  adiFantags 
offer'ed  by  stu<%'iRg  the  disease  is  utilissed  to  the  mttent 
profitable  ^ 

eoisrsa  of  pro^lQct;     In  the  n©2ct  calendar  je&r  ths  ps^jset  14.11  he 

P'^^TSved  aioj?g  ths  lines  outiansd  absvso     It  is 
ftarthsr  planr^d  that  a  s-oadj  on  hoaophilia  i^-ill  includ©  a  sti^djr 
of  t\m  clotting  defect  of  a  feeaopiiilis  patients,     Ths  possible 
physiological  role  c£  co=fibrin  tdll  be  investigated^     The  partia] 
sjialysis  of  ths  aiaino  a.Gld  sequeose  of  ong  of  th©  peptides  ©f' 
eo^fSbsln  is  plannsdj,  togethsr  witti  a  ssarm  for  an  easjsm  vfMeh 
mglit  split  off  the  tyrGgine-^bound  s'olfat®  from  tin®  peptid©o 
Physic  o=ehsE<iGal  stiMi©s  will  be  further  extended  to  studj  the 
effect  of  tsispsKitsir©  on  ths  tsjo  raodif icatioas  of  layosino     fhs 
usefulrBss  of  O=irsthjl-=iso-m'©a  as  an  end-^growp  reagent  uill  be 
ftirther  investigated  and  the  agglutinin.  rsactioK  of  rhsismatoid 
pati^its  ud.ll  b©  studied  fiirthsr. 
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?.  PBOJECT  DESGRIPTIOM 

Objectives s  To  afford  an  \inders tending  of  the  reasons  why  certain  patients 
tfith  active  rhetamatoid  arthritis  become  anemiCo 

Methods  En^loyedk  The  measurement  of  the  duration  of  circulating  er/t.hrocytes 
life  span  in  patients  utilising  the  Ashby  Selective  4ggl-Eti=> 
nation  technique  and  radioactive  Sodimti  Chromat©  labeled  red  blood 
cells g  determinations  of  serura  copper  and  the  determination  of  the 
rate  of  plasma  iron  clearance  and  the  subsequent  rate  of  utilization 
of  iron  by  the  bone  marrow  to  m^e  erythrocytes  by  radioactive  Fe^-S? 
tracer  techniques  and  the  chemical  deterniination  of  the  serum  ironi 
the  measurement  of  the  rate  of  excretion  in  the  f edes  of  urobilinogen 
and  blood ^rum  bilirubin  levelsj  and  concurrent  clinical  studies  on 
the  natural  course  of  the  anemia  and  the  effect  of  certain  steroids  on 
the  course  of  the  aaemiae 


Patient  Materials 


Admissions: 


Outpatients 


Adult  males 
Adult  females 
Children  male 
Children  female 

Huraber  of  patients 
Number  of  visits 


No, 

F~ 

lU 

1 

2 

7 

21 


Ma^or  Findings t  The  mean  red  blood  life  span  an  a  series  of  patien- 
termined  and  found  in  the  majority  of  patients  no';- 
ficantly  shortened  from  a  comparable  group  of  normal  males-  asd  iesisJ.®3^ 
The  dynamics  of  iron  met-abolisra  wsre  studied  in  a  nuraber 
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of  patients  sad  the   rat©  of  hemoglobin  productdon  esiimatedo  The 
ssnmi  iron  i^as  found  to  be  low  in  most  patients  o  The  administration 
of  iron  orally  or  intravenously  did  not  significantly  increase  th© 
Serum  iron  or  ths  red  blood  cell  counts o  Thus  it  is  concluded  that 
a  deficisncy  of  body  iron  is  not  the  cause  of  the  anemiao  M  abnor- 
mal type  of  p^^TTole  metabolism  not  previously  dsscribed  has  been 
found  to  occur  in  arthritic  patientso  A  new  method  has  been  dex^elopsd 
for  the  deterriinatioa  of  ssr^m  copper o 

The  bsneficial  effect  of  a  Ceroid  therapy  on  the  ajisizsis  of 
arthritisj  described  previously  by  others^  has  been  confirraed.,  aid 
although  the  niechanisra  whereby  steroids  convert  the  aneada  is  c<irr-> 
ently  not  understoodj,  some  progress  on  tMs  problem  has  b@@n  made 
by  sti2diss  presently  in  progress  o 

Signigicmce  to  HJ-AM)  Researchs  This  s  tidy  is  but  one  of  several  long  terra 

projects  -s^iose  aim  is  to   understand  laore 
fully  the  cause  of  rheumatoid  arthritis  and  its  c-qtbo     This  project 
illustrates  progress  in  a  clinical  and  laboratory  study  of  the  natiu"© 
of  the  anemia  of  rheumatoid  arthritis o  It  is  possibility  although  by 
no  nieans  a  certainty  that  a  isore  complete  lenders tarxling  of  the  meeaa" 
nism  of  the  genesis  of  anemia  of  arthritis  ijill  lead  to  clues  ul.tirfiat-= 
eljr  useful  in  discoveries  of  the  cause  of  arthritis  <, 

Proposed  Course  of  Projects  Studies  concerning  the  itKschffiiism  of  steroid  action 

on  the  anemia  will  be  continued  as  ;vell  as  studies 
designed  to  more  fully  characterize  the  defect  in  pyrrole  metabolisva 
demonstr'sted  in  the  current  studies  o 
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9o     PROJECT  DESCRirTION 

Objectives;     Th©  objectives  of   wiis  project  are  the  study  of  oral  iron  sfcsorptior 
in  patien'ba  i-iith  liver  disease  and  paid. eats  taitb  various  aneaias,, 
and  determination  of  tfe   turnover  rate  of  iron  in  tbs  normal  xmle  and. 
fffitiale^  and  in  patients  ^dth  various  hCTiatolog3.cal  disorders. 

Methods  Employed.?     Oral  ircsi  absorption  is  deteminsd  by  feeding  a  trace  cjaantitj 
of  radioactive  ferric  salt  and  deterraining  the  par  eent 
absorbed  and  tte  psr  cent  incorporated  into  the  red  c^lsa     Iron  feirn-^ 
over  rate  is  also  detezminad  hy  tha  use  of  radioactive  irono 

Patient  Material g 

Kqo  Average  Stay  (Days) 

Lssions?     Adilt  males  12 


Outpatients     Noxaber  of  patients      20 
Ttonber  cf  visits        120 

jor  Findingsg     Studies  to  d.ate  s^m  to  indicate  that  pa ti sits  with  liver 
disease  and  patients  with  certain  anemias  absorb  more  iron 
than  noKtial  subjects |  h©? every  a  final  svalaaHon  of  this  data  irrast 
await  additional  studies  on  nom-ial  male  and  feraale  subjsctsc 

The  studies  on  iron  tui'-nover  rate  dioif  an  average  figure  of 
Qo$0  lag/kilo/d^  in  the  noj^ial  feniale^  snd  a  similar  figure  for  t'ta 
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saozsjial  rrEQ.©©     However^  to©  f®^  stadies  x-sitJi  normal  sales  havs  bsen 
mads  to  state  that  tbsre  is  no  sifnifiosat  @ssl  differesseo    A  assies 
of  mar®  than  100  studfes  hav©  been  carried  out  in  patisnts  with 
various  anemiass  and  it  appears  that  ths  iron  turncrrer  rats  is  not 
always  directly  correlated  wiife  th©  rate  of  hemo^obia  prodactiosio 

Signifleaace  to  NIMD  R®SQarchg     Tte  stadies  on  iron  absoxptioa  are  of 

significance  as  r^ated  to  tte  probleia  of  ths 
pathogenesis  of  siderosis  (iron  storage  disease  )o     Tte  stadies  on 
iron  turnover  are  directed  tox-jards  an  ©valuation  ©f  this  method  as 
a  sample  procedire  for  irarsstiga-tang  hemogloMii  sg^-nlfeisis  in  v:lv©o 

Proposed  Cours®  of  Projects     Additional  studies  of  iron  absorption  in  noEiaals 

shmld  be  carried  mt^  as  a  "yardstick"  to  evaluats 
the  flMings  la  dissasso     Also^  addition^  iron  turnover  rat©  stadies 
Bjttst  he  carried  oat  in  norm^  males.     Thernsthod  must  also  be  f-urthsr 
Qvaliiatsd  in  various  disease  states = 
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60  Sttadies  of  Purine  Metaboliam  in  Gout 
PROJECT  TITLE 

7o  Jaaes  Bo  I'^gaarderig  Stanton  Segala  Lenard  Lasterg,  and  JeEo  Seeginill®^ 
PSIKCIP-W:.  HWESTlQkTOBB 
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OTHER  INVESTIGATORS 

9o  PROJECT  DESCRIPTIOM  ■.  . 

Objectives^  To  gain  understanding  of  clinical  gout  by  studying  iiric  acid 
""  biosyrithesis  and  excretion  in  normal  and  gouty  subjects ^  aad  by 

investigating  the  mechanism  of  action  of  drugs  which  influence  these 

factors  c 

Methods  Employed g  The  incorporation  of  isotope  from  orally  administered  lab©2sec 
precursors  into  various  purine  excretion  products  was  studisc 
in  normal  and  gouty  subjjectSo  Uric  acid  excretion  in  patients  with 
various  stages  of  goutj,  and  the  effect  of  drugs  on  this  excretion 
were  investigatedp  Tae  serum  and  urin  of  patients  were   as-sayed  with 
enzymatic  and  chromatographic  methods  for  compounds  related  to  purine 
metabolism..  Pigeon  liver  homogenates  were  used  for  to  ig.tro  studies 
of  pathways  of  uric  acid  biosynthesis o 

Major  Findings 2  In  confirmation  of  our  previous  studies^,  in  a  second  normal 
subject  i|.=amino='5°imida3oleGarboxamide'»I^=€^  vjas  again  in= 
corporation  uric  acid  by  two  metabolic  pathways  and  also  depressed 
the  incorporation  of  g^'cine^E-^^  into  loric  acidj  suggesting  an  in- 
hibition of  the  de  novo  synthesis  of  purines  from  glycine..,  An 
absence  of  isotope  dilution  ©f  l4.'=amino='5~iMida2;olecarboxamde  (aIG) 
recovered  form  urine  during  the  study  indicated  that  there  is  no 
rapidly  miscible  poo|.  of  this  compound  in  body  fluids  c  The  incor= 
poration  of  AIC  into  uric  acid  in  one  gouty  patient  studied  was 
greater  than  normal  0 

Phe?jyibutazon05  a  drug  which  lowers  plasma  uric  acid  levels ^  was 
shown  to  act  solely  as  a  uricosuric  agent^  having  no  effect  osi  rates 
of  synthesis  or  of  catabolisra  of  uric  acido  Antabuse 5  a  xanthine 
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oxidass  inhibitors  iras  shown  to  effect  only  a  meager  red-.., ".'  "  of 
urate  excretion  i-faen  given  in  nsar-toxic  doses <>  Probes,.       jt&er 
uricosuric  agents  was  shoi-rn  to  be  relatively  ineffective      ^nal 
damage  was  se¥i3r©o 

Aliteratyre  report  that  blood  glutainine  levels  were  very  lou  a^id. 
03Qrpurine  levels  very  high-  in  gout  waa  not  confiriiiedo  Mormal  subjects 
on  lo%"  purine  diets  were  shoiim  to  excrete  xaithine,  hypoxasi thine ^ 
adenin©^  guanine  and  8=iaethyl  guanine  in  Ot>5  ~  10  mgo  quantities 
da3.1j''o 

Significance  to  1IM4D  Research?  ¥®  have  showi  that  in  the  humanj  as  in  other  b 

biological  systems  J  AIC  is  a  precujrsor  of 
uric  acidj  althoug'i  its  presence  as  a  normal  iinterraediats  m  piirine 
metabolism  has  not  been  demonstratedo  This  compound  can  now  be 
used  to  study  clinical  conditions  involving  abnor111alit2.es  of  purine 
laetabolisnie  The  finding  that  AIC  can.  depress  the  de  novo  synthesis 
of  purines  in  ihe  human  suggests  new  fields  of  investigation  of  the 
factors  involved  in  the  regulation  of  pijrine  production^, 

'Rie   mechanism  of  action  of  drugs  useful  in  the  treatment  of  gout 
has  been   further  elucidatsdo  Bi©  role  of  7=aethyl  guanisie  in  purirje 
metabolism  is  not  '<nown  and  remains  to  be  investigated o 

Proposed  Course  of  Projects  Studies  %jith  labeled  AIC  will  bs  continued  to 

include  a  variety  of  clinical  conditions  in  ^ich 
hyperuricemia  is  foimdo  The  mschanisra  by  x^hich  AIC  ©xerts  its  effect 
on  purine  biosynthesis  will  be  investigated^  Methods  are  being  devel- 
oped for  a  study  of  the  excretion  of  possible  metabol3.c  precursors 
of  purines  in  patients  with  gouto  Patients  will  be  investigated  for 
precipitating  factors  of  attacks  of  acute  gout  and  for  variations  of 
uric  acid  excretion  during  the  coijr'se  of  their  diseaseo 

The  question  of  whetb©!*  or  not  overproduction  of  uric  acid  in  gout 
involves  nucleic  acid  pathways  or  a  more  direct  route  is  curr^nt^- 
under  investigation  by  means  of  a  study  of  the  tixae  courses  of  C" 
enrichment  of  urinary  purines  ( adenine j,  guanine j  7-methylguaninej 
hypoxanthine.,  xanthine  and  uric  acid)  following  g^'-cine^l-C'^^  feediiSf.: 
The  validity  of  equating  urinary  adenine  and  guanine  enrichment  -^ith 
that  of  nucleic  acids  is  being  evaluated  by  means._of  psriodic  sample 
ing  of  white  cell  nubleic  acid  purine  irioietieSe 

Studies  of  early  intermediates  in  purine  synthesis  are  being 
continued  in  pigion  liver  ensyme  systems o 
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9o     PROJECT  DESCRIPTION 

Objectiv©s»     Ths  great  inadagaa^  of  present  li^tliods  of  trealsssnt  of  rhsuiistoid 
"^^^-^-"-"^      arthritis  has  resulted  in  a  search  for  nexf  drugs  which  mi^t  h'^  of 
therapeutic  Taluso     In  vie^j  of  the  usefals  thoagh  itadeqiats^  ©ffeot 
of  steroids  that  are  no^^y  ia  us©^  other  steroid  sompounds  are  being 
scu^t  wh3.ch  Ki^t  ha-ro  gi-eater  value  o     The  pi'essnt  study  seeks  to 
deteraiine  if  nsxf  steroMs  which  have  been  synthesisad  imve  gr©at©r 
therapeutic  usefallnsss  by  reasoa  of  greater  anti=»rhmir>,atic  potsaoy 
with  few^  sMe=>sffectSo 

Methods  Emplt^adg     Sfeidies  have  been  in  progress  at  ll^ffl  con@®rair3g  fejo  nei? 

staroMs^  sistEcortandralone  and  me-fcaoortaadracdnj  ^atlBsissd 
by  ths  Scheritig  Corporaticao     The  effect  of  these  drugs  in  rheumatoid 
arthritis  has  been  evaluated  by  adHdnistai-ing  them  to  patients <,  after 
suitable  control  observations,  and  carefaliy  notiag  di sagas  in  s^rap^ 
toma^  joint  changsSj  functional  capaeity^  tissue  pathology^  mA  blood 
.  constituents  o     Ths  sjiRipt^iHatic  dianges  are  recorded  aftar  car  ©Sal 
questiaiing  of  Ihe  patientp     Joiat  changes  ar©  noted  by  careful 
©jcasination  of  every  joints  recwding  each  typs  of  f irding  Sj  lEsaas  of 
a  numeric^  code^,  and  -Hien  quantitating  the  ssvari^-  of  these  diaiges 
ny  means  of  ttiis  code.     The  function^,  etat©  of  ©aeh  paiient  is 
obserYsd  1^  meanssof  a  careful  meaaxrement  of  -fes  range  ^  motion  of 
each  joints  expressing  th©  tot^  abnormality  in  range  of  motion  as  a 
pereentsge  of  normalo     Tissue  changes  ara  obs©r\''ed  by  Hsans  of  biopsies 
of  synovial  or  other  tissue So     Changes  ia  tte  ESR^  C'=Reacti"5'e  protein^ 
ssrura  proteins^  serum  ©l©ctrolyt©S|,  cholesterol^  calcium^,  phosphorus,, 
herao^cibin^  tM.t©  blood  cells  and  circulating  ©©sinophiles  are  also 
checksdo    Hormonal  effects  of  these  drugs  are  ds served  \>-j  means  of  tb® 
above  tests^  plus  observations  on  excretion  of  IT^kato^steroMso 
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Studies  in  progress  incl-ude  tte  ©ffsetdvessss  of  these  diiigs 
in  siiaiiaatoid  ariiirifcis^  both  on  a  sliort<=t©Kii  basis  and  as  loag^tssffl 
th®rapjo     Caraftal  metabolic  balaxe  studies  are  'being  sonductad  to 
©bser?'©  tli8  effect  ©f  the  drags  on  el©ctrolyt©j,  nitrogen^  saLeiiimj 
phosphosus  and  wstsr  metabolisrao    Pliarsnaeologio  studies  of  tlm  rate 
of  disappearsncQ  of  thss®  st8rm.ds  fx^m  the  blood  and  exesetion  la 
tte  vriim  ar©  under  w^-§  and^  studies  of  tteir  clinical  ©ffectivsness 
in  other  rhbxjmatic  disases^   especiallgr  lupus  ©Jsr-S^eiaatosuso 

Major  Findings?     Results  thws  far  have  indicated  ^at  these  drugs  hav®  potest 

antirhensiiatic  and  anti^infisiaaatozy  effects^  several,  times  wotb 
potant  than  cortisone  and  hydros  or  tls  one  o     Patients  experience  dra-=' 
matio  relief  of  pain^  imrsasa  in  fuactional  eapacity^  sabsidence  of  the 
manifestations  of  joiat  inf laEMa-fim  ^  ni-th  ssarked  clearing  ef  ■&©  asufc® 
inflaamafi©^  changes  in  the  tissuts  and  changes  in  the  seriM  ab^armial^ 
itieSo     In  ad^tioa  tte  drags  have  bssn  ©bservsd  to  ha'?©  potent  sdrsnaS, 
hormone  actions  ^  indtieing  eosinop©aia  and  fall  in  sxereS-on  of 
l?<=ket©8t@roidso     They  also  induce  a  fall  in  serum  giotalin  aM  a  ris© 
in  seriiffl  ©holest®rolo     Thase  drugs  did  not  cause  salt  arri  water 
retentioa.,  on©  of  tls  naia  @id&  effeets  of  cortisone^     Th^  do  eause 
a  loss  of  nitrogen^  but  this  is  tiot  as  great  as  with  pre-d-oas  stsroidSc; 

Minor  sid@=@ffects  have  bsen  observed  idth  tfese  drugs^  includ- 
ing hirsutiasg  araaenorrhea,,  lason-faee^  asns^  abdominal  discomfortj,  and 
:     som©  raentA  dowdingo     lo-  serious  side^effeetsdsfinit^y  attribitible 
'.     to  these  drugs  has  been  observed  as  j®to    Soejb  tsnden^  for  tlia  effec- 
tiveness ©f  the  drug  to  diiainish  after  pr longed  adssinis  tration  has 
been  rated^  but  ■Siis  to  r^t  been  obser-^igd  eaff  ieien^y  to  datsmiiri® 
hm  seriously  it  ^H  ijnpair  the  usafullness  of  the  dragSo 

Signlfie^ic©  to  HIAI-ID  Researchg     This  stu^  has  given  reason  to  hope  for  aignif- 

icant  advances  in  the  treatment  of  rhmmatoid 
arthJ'itis  ard  other  rherajatic  diseases  in  th©  mar  future <>    fhs  drugs 
;  ..  eurrerfcly  under  inirsstigation  ha-^.beea  fouM  to  be  potent  agents^ 
'     ■Kithoat  soma  of  the  serious  side'=>©ff0ets  of  previous  steroidso     Thsir 
final  ¥alu8  and  plaee  in  the  traais^nt  of  th©  rheumatic  dieeasss 
remains  to  be  wrked  out^   bit  it  seems  oartain  that  th^  will  he  of 
som©  importaneao     These  results  also  give  eneDurageiaent  that  similar 
modifications  of  the  basie  sto'oids  ^lill  resialt  in  irore  useful  dnigSo 

Proposed  CoursQ  of  Projegtg     It  is  planned  toccntinue  the  present  lin©  of 
°°'°°'°"'^'""'~""'°^^""°°~"~''^°'^'^^  investigation  of  these  n&a  steroids  in  order  to 

detssffline  *at  thei^  sffeciiYansss  ia  and  what  rol©  thej  m^  pl^  in 
the  treatismt  of  rheumatoid  arthritis  and  th®  other  rhsunialie  dis©ases5 
Spacificslly^  th®  problsn  of  adeqiats  dosage  and  treataaant  schedules 
is  being  woEked  out^  sid@-©ffeets  ars  bei^^  carofally  noted  and  means 
of  .avoiding  than  s-tadied^  the  devQlopment  of  resistance  to  the  ©ffects 
of  th©  drug  is  being  earefully  investigat©do     Similar  stadies  ar®  under 
way  in  lupus  erythematosus  and  sclsrodersa  and  ttiese  will  be  enlargsdj 
and  rspeatsd  with  oihmr  rheumatic  diseases ^ 
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9.  PBaaESg.  ^JESCRXPTION 

Qbjectivesg  To  investigate  alterations  of  musopoljsaccharide  structure  and  of 
hexosamne  metabolism  in  response  xo  Yarious  pathologieal  statsso 

Methods  Employed s  The  biosynthesis  of  hesosanilne  has  been   studied  both  in  ijitaot 
rats  oa  a  hexos amine  free  diet  and  -hi  yitro  using  fragiaents 
of  rabbit  corjnectiy©  tissue  growi  in  tissue  culture »  Ths  effect  of 
thyroidectorny  asl'  MjpGphYseotomy  on   the  concentration  of  hexosamiiie 
in  rat  plasraa  and  coansctdve  tissue  has  b©sn  investor  at  sdo  Papsr 
electrophoresis  has-  b@ea  used  to  separate  components  of  normal  connect 
tive  tissue  and  the  hexosaniine  content  of  various  fractions  -s-jers  tlisa 
determined o  In  human  studies  the  effect  of  scleroderma  on  the  hexo^ 
saitsine  content  of  connective  tissue  has  been  studied  and  the  effect 
of  stress 3  AGTH  admijiistration  and  various  pathological  states  on 
coneerdtration  of  hexosamine  in  blood  and  urine  has  been  investigated ;. 

The  intrinsie  viscosity  of  synovial  fluid  from  patients  Kith 
various  rheumatic  diseases  has  been  determined  as  part  of  a  study 
of  abnormalities  of  hyaluronic  acid  in  pathological  states 0 

Major  Findings?  The  major  findings  of  these  studies  include  the  obsenratioa 

that  the  intact  anunal  suffers  no  loss  of  carcass  hezosa-aine  o;:-. 
a  hexes amine "f res  dietj  that  rabbit  connective  tissue  can  synthesise 
hexosamine  in  vitro ^  that  thyroidectomy'"  and  hypophysectomy  cause 
changes  in  conneeiave  tissue  and  biiood  hexosamine  levels  (thyroidectoinj 
raising  the  levels  md  hypophysectorny  preirentinh  the  effect  of  thyroid" 
8ctori(iy)o  SeruiK  proteMs  were  found  in  abundance  in  blood  =fr®©  ex- 
tracts of  connective  tissue,  and  the  hexossraine  in  connective  tissu® 
was  found  to  be  di't'ided  bet-s^en  protein  and  mucopolysaccharide  cortipon" 
ents  of  connecti-ffs  tissue  about  equally,  Iha  hexosamine  and  water 
content  of  the  skin  and  subcutaneous  tissues  of  patients  vrith  scierc^ 
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dema  were  found  to  bs  raised  corapared  to  norx\is,l   cont.ro3,So  Bie  ©x^ 
cretdon  of  hexosaniine  in  the  urins  was  fouad  to  b©  ezcssdingly  constavit 
in  aormal  indi-yiduals  on  a  day-to-day  basis ^  and  this  level  was  foL-ixd 
to  become  elevated  by  clinical  stress  of  any  type 5  wit-hout  any  rs~ 
lation  to  the  Idiid   of  disease  process.,  ACTH  did  not  csuse  ai  elevc?,tio.v 
in  serum^  or  iiz'inary  hexoasminej,^  ruling  out  the  adrenals  as  the  mediate?, 
te'.this  responsso  The  hyaluronic  acid  of  the  synovial  flu3-d  of  pat^ 
ients  tiiith  rheumatoid  arthritis  was  found  to  be  depoiytieriged  comp= 
ared  to  normals  and  to  patients  with  other  rheuaatic  disease^!  this 
depolyjiierisation  was  not  related  to  the  degree  of  inflaimTiatioa  of 
the  joint  J,  the  daration^  stage  or  s  everity  of  the  arthritis  j  the  d©gr«; 
@f  (sfess?1,iilage  d>5is'a-a.?ui;t.ioE  ai?  determined  radiologic  ally  ^  and  xfas  not 
reversed  by  any  type  of  steroid  therapy  in  spit  of  Biarked  subsidenes 
of  the  inflainmatpxy  reaction  as  a  result  of  therapyo 

Significance  to  NIMD  Resesrehg  These  studies  throw  light  upon  basic  aspect  of 

isonnective  tissue  raetabolissn.  and  physlolo^j 
in  health  and  disease^  giving  us  inf or/nation  concerning  the  nature 
of  the  synthetic  activityies  of  comiactive  tissue^  how  these  processes 
are  controlled  by  hormones  and  i-faj  shsiges  appear  during  eadocrine 
diiseaseSa  They  also  give  information  concerning  the  nature  of  some 
of  the  changes  obser"red  in  disease  processes j  and  may  lead  to  a  bet-tsA' 
understanding  of  the  pathogenesis  of  certain  rheuiaatic  dis eases j) 
especially  rhemnatiod  arthritis©  Hew  techniques  have  b@en  devised 
during  the  course  of  these  studies^  which  may  help  provide  niofps.ia" 
formation  along  these  lineso 

Proposed  Course  of  Projects  At  the  present  tinie^'Udies  are  conti^ming  on  th© 

nature  of  the  hyalxaronic  acid  in  syno'inla^.  fluid 
in  different  dis'easeS;,  in  sn   attempt  to  determine  the  mschanisra 
brjjiging  about  the  ch singes  observed 5  and  the  sighificsnce  of  these 
changes o  A  search  is  oeing  laade  for  a  possible  enayiae  viiich  might 
depolymeris©  :.the'  hyaluronic  acid  in  synovial  f luidj  to  see  if  cha^iges 
in  the  acitvity  of  siich  an  enzyme   could  b©.  responsible  for  the  abnor= 
raalities  observed^  The  fact  that  s^ijo vial  fluid  hyaliaronic  acid  is 
linked  in  a  complex  to  protein  has  hs®n  demonstrated  x'ecently  by 
means  of  the  analytical  ultraoertrifuge^  and  s  tudies  are  cosMeaoing 
concerning  the  nature  of  this  proteinic  the  aTiount  of  it  linked  to  ths 
hyaluronic  acid  in  various  joint  diseases^  and  -s^iat  relatioii  it  plays 
to  the  obser%="®d  changes  in  th©  mucopolysaccharide «  It  is  also  plannsd 
to  study  the  synthesis  of  hyaluronic  acid  by  connective  tissue  by 
laeans  of  the  tissue  culture  technique  devesed  earlier© 
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PROJECT  DESCRIPTION 

Objectives  £  The  following  are  the  raam  object5.ves  of  this  projects  1)  Fharsia= 
cology  and  physiological  disposition,  of  hydrocortisons^  cortisoae. 
and  cortices terone  in  man  aad  animals o  2)  Metabolic  traiii3forBiatior?.s 
of  h^-drocortisonsj,  cortison©^  and  corticosterone  in  man  iM   vivo-,  and 
in  vitro g  and  the  enzyme  systems  isiYolved  in  -fehe  latter^  3l  "^hs 
turnover  rate  of  endogenoiis  hydrocortisone  in  maa^  and  h)   the  develo}; 
laent  of  new  methods  for  the  deterraination  of  the   corticosteroids  sad 
their  laetabolites  in  biological  fluids o 

Methods  Employed g  Phartsacologicai  quantities  of  pure  steroids  and  stsrtsids 

labeled  with  Garbon=l!i  have  been  used  to  carry  out  many  of 
these  studi©s<,  Imporved  raethods  have  been  devised  for  the  assay  of 
steroids  in  micro  quantities o  Standard  techniques  have  been  used  for 
the  Carbon°llt.  assay  work^  and  the  work  in  the  enzymology  fieldo 

Major  Findings  g  In  studies  of  the  disposition  of  radiometabolitas  of  hydrocor«= 
tisone"ij.'=C  -  in  ,Pat>-3  and  guinea  pigs^  it  was  sho-sjn  that  83  ps2 
cent  of  the  products  were  excreted  in  bile  of  I'ats  in  3  hours  whereas 
only  l5  per  cent  appeared  in  the  bile  of  guinea  pigs  in  3  hours^ 
though  65  per  cent  appeared  in  bil®  eventually  in  this  species o  The 
feces  were  the  cheif  route  of  excretion  in  the  ratj  whereas  the  urine 
was  the  chief  route  in  guinea  pigSo  In  both  species  entsrohepatic 
circulation  of  labeled  metabolites  occurredo  In  neither  species 
was  the  e:-cpired  CO2  labeled o  The  labeled  substances  w'sre  excreted  iz 
conjugated  fomio 

Studies  on  disposition  of  hydrocortisone  and  cortisone  in  man 
have  shown  no  difference  in  the  rats  of  metabolic  transformation  of 
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t.rac©  snd  pharraacoiogical  qusntiiieso  A  very  rapid  and  complete  ^ 
metabolism  of  these  two  staroids  has  been  shorn  <=  o-'mr   96  per  cen-i. 
of  an  injected  dose  is  metabolised  in  a  noraal  person  an.d  one-hall 
of  these  metabolites  appear  in  the  urine  in  3  to  4  hours o  More  ^ 
30  P9-  cent  is  excreted  in  the  ariiis  in  2U  hours ^  and  more  ihsa  %f  ?-.': 
cent  has  appeared  by  the  end  of  72  hours.  Foiff  per  cent  can  be  aec=_ 
omt©d  for  by  fecal  excretion.  Practically  no  enterohepatxc  oxrculai- 
ion  exists,  since  studies  in  a  bile  f J^tula  man  ha^  shwvn  only  U 
per  cent  excretion  via  this  rout©o  Studies  on  the  race  oi  disappesr^ 
ence  of  hydrocortisone  from  the  plasma  have  danoastratea  xn  normal 
subiects  that  $0  per  cent  disappears  in  tefo  hourss  however.,  xa^ixver 
disease  the  steroid  is  meta'.olised  much  sloifer.  In  hyperthyroxaism 
the  steroid  Is  metabolized  lacre  rapidly.  Comparative  svuaies  wi^-h 
steroids  structurally  similar  to  hydrocortisone  have  3ho'.fn  thac  taese 
steroids  are  metabolised  more  rapidly  than  gjrdroeortisone,^  and  also 
that  liver  dysfunction  does  not  impair  their  rates  ox  BiatEoolxsiiio 

A  proesdur©  has  been  developed  for  meas^oring  the  miscxble  pool 
of  endogenous  hydrocortisone,  and  its  rat©  of  turnover.  Since  l-^dro= 
cortisoae=.U'=Cl^  when  injected  intravenously  in  trace  quantivi.es 
disappears  exponentially  ^ith  time,  it  is  possible  to  derxye  vjm^ 
o-mr  data  by  calculating  the  hydrocortisone  specific  actxvxty  a'o 
various  times  follo^dng  injection  .   Preliminaxy  rssulc-s  suggest^^ 
that  the  pool  in  a  normal  subject  is  3  to  U  mg,  and  that  chxs  poox 
is  turned  over  approsimately  10  times  per  dsyo 

Mechanism  of  Tn  Activation  and  Excretion  of  Adrenal&tgroMs  ^  ^ 
Ao  Eas^/jaes  have^^^SHTlolated  foKu  anL^al  li^er  ^^lich  convert  aaien^. 
steroids  to  their  inactive  "tetraliydro"  form,  f^o  enzym   sj?B&ems  _ 
seem  to  be  in-solved  in  this  process  of  adding  h  hydrogen  atoms  to  -ms 
steroid  o  The  ensj^riss  have  been  purified  iSO  fold  and  thexr  properciss 
and  cof actors  defined o  This  sesms  to  be  a  general  mechnism  xor 
steroid  inactivationo  .  , 

B   The  manner  in  which  the  reduced  or  tetrhydro  corxacosteroids _ a^ e 
sibsequently  conjugated  as  their  glucuronides  has  been  under  stuay.  ^ 
The  formation  of  the  Glucuronide  serves  to  assist  in  the  excrevxon  o^. 
steroids  in  the  urine  by  making  them  x^ter  soluble ..  It  haS'  be©n 
©■©served  that  an  "active  ,  glucuronide  donoa-^  is  necessaxyo  _  ih.us  na^ 
been  found  to  be  a  substance,  uridine  diphosphate  glucuronic  acxdc 
Thi°  cofactor  is  found  in  liver  and  mth  the  aid  ox  an  onzyxsa   in.  chs 
iTDcrosomes  of  liver  transfers  its  glucuronic  acid  to  tae  st-eroxdo  ^^ 
Purification  of  the  enzyme  and  studies  as  to  xts  spe©ifxcxvy  a... 
under  investigation „  However^  it  is  apparent  that  uridine  dxphospha^^© 
hiucuronic  acid  serves  as  a  cofactor  in  the  formation  of  many  other 
glucuronides  as  we^JLo 

A  new  much  more  selective  method  for  the  detsrird.nation  of  the 
urinary  IT^ketosteroids  has  been  developed.  Studies  are  underway 
directed  towards  imprsvemsnts  in  the  methods  for  assay  of  the  urxnary 
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corticosteroids^  especially  in  regard  to  iinproverasnts  in  the  prGce= 
dure  for  their  hydrolysis  o  Various  Imporvewent-s   iiitthe  laethods  in 
use  for  det^rr^unation  of' the  plasma  steroids  have  been  developsdo 
This  has  been  related  to  both  the  phenylhydrasine  methods  ^^'^  '^'^'^^ 
sulfuric  acid-ethanol  fluorescent  methodo 

Significance  to  MIMO  Researohg  The  studies  on  pl'^siological  disposition 

and  pharmacology  ai'^  important  in  regards  to 
the  treatment  of  patients  x-oith  steroids o  The  studies  on  ^  jivo 
and  in  v3.t.ro  metabolism  are  hoped  to  yield  information  relating  to 
steroid!  "acta!!ons  in  biological  systems  a  The  studies  on  turnover  rats  : 
should  make  it  possible  for  the  first  tinie  to  determine  th®  actua}. 
-   production  of  hydrocortisoaa  by  the  adrenals  in  Tarious  diseaso  stets? 

and  in  normal  subjects o  The  studies  on  methodology  are  necessary  to 
I      make  it  possible  to  more,  X'eliable  carry  out  a3.1  of  these  studies  c. 

Proposed  CoiK'se  of  Projaets  Additional  data  are  needed  on  the  disposition  ax),d 

phanaaeology  of  corticosterons;,  and  other  nexjsr 
i  3%@roM.B   ■'-nalogsi  showinK  thex-apsutic  oromiseo  Studies  on  the  ^  yitr'? 
metabolism  trill  be  directed  toward.^  the  ensym©  systems  involvso.  ixi  ~°'' 
th®  conjugation  of  the  stex'oid  metabolites  5  and  herstofors  ujideseribsK: 
enzyras  systems  in?olYed  in  steroid  biotransformations j  m&.   systems 
directed  towards  the  synthesis  of  stez-oids  _m  yivoo  Studies  on  ths 
in  vivo  biotransformation  products  of  the  steroids  will  be  carried 
outT  A  great  deal  of  effort  ifill  b©  directed  towax'ds  the  studies 
of  hydrocortisone  turnover  rS.te  in  normalg  and  in  dp-sease  statoSo 
Further  work  will  be  carried  out  on  better  methods  I? or  the  hydrolysis 
and  determination  of:  the  Ftstabolites  of  the  stsroid'3  in  biological 
fluids o 
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Project.  Description  SJieet. 

1  o  Matioaal  Inst-it.ute  of  Arthritis  and  Motabolic  Diseag es 
EJSTITUTE  " 

2o  Arthritis  and  Rheumatism  3o  Diaeases  of  the 


LABOSATOHI  BRAIWH 

ho     Bethesda  5° 


LOCAriON  SERIAL  NIE-IBSR 

6o  The  dynamiGS  of  red  blood  cell  destruction  and  production  in  various  types 
of  aaemia^  normal  males  and  females  ^  and  various   laboratory  aniinalso 
PROJECT  TCTLE  ™.=~™==«...»-==^-=«^ 

7o  Franlclin  G<,  Ebaughg  Jg»g  MoDo 
8o  Gerald  P,  Rodaanj  MoDo 


9o  PROJECT  DSSCaiPTIOH 

Qbjectivess  To  develop  a  practical  nex^  teclmlque  for  measur'iEg  rates  of  rvsd. 
blood  cell  destruction  in  a  variety  of  anemic  states  aiid  in 
nonsial  man  and  snisaals^   to  establish  normal  values  of  red  blood  cell" 
destruction  in  healthy  raale  aid  female j>  and  a  number  of  animals j  and 
to  delineate  the  nature  of  aaemia  in  iiypothyroid  states  and  iron 
deficiency  aaiemiao 

Methods  Employed?  Measurement  of  red.   blood  survival  in  vivo  by  jiaeans  of  radio- 
active sodima  chroniate  labeled  red  cells  and  Ashby  Selective 
Agglutination  and  iron  metabolism  by  radioactive  ^©-=59  tracer  tech- 
niques and  the  chemical  determination  of  the  serum  iron  employed  to- 
gether with  concurrent  clinical  studies© 

Major  Findings  a  Siinultaneous  employment  of  the  radioactive  sodium  chromate 

technique  and  Ashby  Selective  Agglutination  for  measuring  ths 
life  span  of  circulating  red  blood  cells  in  vivo  in  normals  as  w©ll 
as  a  wide  variety  of  ajiemias  mth  normal  and  abnomial  hemoglobins 
have  led  to  further  information  on  the  rata  of  elution  of  sodiuai 
chromat©  from  circulating  red  blood  cells  in  vivoc.  The  d.uration  of 
red  blood  cells  survival  in  normal  females  and  males  has  bean  confinu^ 
ed  by  the  radioactive  sodium  chromate  techniqueo  The  life  span  of  the 
red  blood  cells  in  the  chicken p  pigeon.)  and  rat  has  been  determined o 

Significance  to  MIMD  Researchg  These  studies  illustrate  progress  in  the  search 

for  and  development  of  a  practical^  safe^   and 
reliable  laethod  for  measuring  red  blood  life  span  in  huriiaas  and  anixaals 
which  eliminates  the  risk  and  practical  limitations  inherent  In  cux'rent 
xcldely  used  immunologic  techniques  for  studying  rates  of  red  blood 


NI^S)  ° .  QglJi-""^      Project.  Description  Sheet  Continued 

ceil  destruction*  The  rates  of  elution  of  sodiuia  chroraate  from  normal 
axid  a  wide  variety  of  diseased  red  blood  cells  is  impractical  for 
establishing  the  limits  of  usefulness  and  interpretation  of  results 
obtained  mth  this  new  method  of  measuring  red  blood  cell  survivalo 
The  rates  of  red  blood  destruction  detenained  in  normal  females  and. 
males  are  essential  as  a  standard  of  comparison  for  findings  in  ^garl= 
ous  diseased  states o  The  lenght  of  survival  in  a  wide  vamety  of 
laboratory  animals;  •will  be  of  fundamental  histologic  importance  to 
the  comparative  physiologist  and  to  studies  of  expensentally  induced 
anemia  in  laboratory  animalso  It  is  hoped  that  studied  on  tte  anemis 
of  hypothyroidism  and  iron  deficiency  anemia  td-ll  lead  to  a.  more 
complete  understanding  of  the  geresis  of  the  anemia  in  these  metabolia 
dis orders 0 

Proposed  Course  of  the  Projects  Xt  is  planned  to  ezpa.id  the  nusiber  and  types 

of  hemolytic  syndromes  studied  nith  radioactive 
sodium  chromate  and  further  characterize  the  advantages  and  litaita^ 
tions  of  this  new  method o  The  type   ^id  number  of  norjual  labor atox^'" 
animals  studied  will  be  expandedo 
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Pro  jest  I3©SQription  Shs©t 

lo     National  Institute  of  Arthritis  and  Metabolie  Diseases 

2o    Clinical  Iiwesti  gatioKs  3o     Metabolie  Diseases 

lio    Bethesda  $o    IIiffiiD-621^-98 
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60    Studies  in  diabetes  m^litus 
rao^^  TITLE  "^"^ 

7o     Jo  Bo  Field  

^BldlP.AL  iwestigAtor 

80    JMfitt  St©tt@n|  Do  J®ma^ 
^^TTwrSTIGATORS 

9o     PROJECT  DESQIIPTIODI 

Objectivesg     To  stuc|r  the  relaiionsh5.p  of  dietary  earbob^'-drat®  and  fat  to 

ketonuria  in  normji  and  diabetic  sabjeetso     To  ftofeer  stu^  tJae 
saechaaiara  a£  l^ogl^sems  unresponsiveness  in  cases  if  ielet  ©^1 
adenoma  of  ■&©  pamreaSo     To  detsraiina  tSis  preseac®  of  Imrsoral 
inmlin  antagonists  in  cases  of  insulin  resistance^  ket^sis  aM. 
infections   canplicati^  diabetsso 

Methods  Baployeda     Diabetics  w©re  given  isooalorie  diets  with  faraatitas  ia  the 
pereentage  of  fat  and  carboh^ratao     Tba  effects  of  taes® 
alterations  on  ketorairiag   insulianreqairsffientj  and  presence  of 
diabetic  GoiEplications  >70re  obs®rved<, 

Liver  biopsies  from  patients  wife  islst  q©13-  adenomas  of 
the  panersas  Her©  analysed  for  the  smount  and  tgrpe  of  glycogen 
presento    Sirailar  essperiraents  wsra  car?i(^  ait  in  rats  sii©  fed  h'ssn 
treated  nife  insulino 

Tlie  attliV  ©f  t^®  ^at  h©iii-^apl:srapi  to  increase  gljc^en 
deposition  uoier  the  influisic©  of  insalin  ia  being  used  as  a  tsst 
sjBtmi  for  Mitral  insul  antagonists o     Serraa  from  suitable  clinical 
eases  Mill  bs  tsstedo 

Patient  Materials 

HOo  Average  St^  (P^s) 
AdiO-t  males                                 '^  57 

Adult  f  ©mLes  ?  I{6 

Child  malQS  1  $6 


9o     PROJECT  DESCEIPTIOH  °  Ooati^d 

MajQg  FlMirgss     As  a  remit  of  th©  dietary  study  it  if  as  shmn  that  di@-&asy 

cmstitaents  influenee  ketoas  raetatoliSGi  prisaarlly  hj  sffeets 
on  hepatic  k©togen©siSo     High  fat  intakes  do  not  csase  iagrsassd 
katorairia  in  th©  well  regulated  diabstio,  bit  may  he  dangerous  ia 
tiB  labile  diabetico     In  the  latfcer^  high  c  arte  hydrate  diets  are  of 
graat  therapeutic  vain© »     Ko  relation  ship  was  f  ouzid  betifeea  tlB 
degensrati^e  eonplications  of  diabetes  aM  the  pattsHi  of  k^tozmria 
in  nsspons©  to  changes  in  di©to 

S"tadies  on  ths  l^pogljcessiic  -am'esponsiveness  seen  in  patients 
with  islet  si^l  adenozaas  seem  to  indicate  that  this  pheaomsnom  is 
related  to  a  fail-us^  of  glyeogenoljsis  in  ■fee  li-^^o 

Tha  -test  syBtem  involved  in  lai^suring  insulin  effect  has  been 
woriced  oato 

Sigaifieanee  to  WIAW  Resgarehg     The  &&tasy  sfeicfy  provides  imp^rtaiit  inforsaation 

on  th©  rela'd-oaship  of  isoealoric  altarations  in 
diets  to  the  metabollaa  of  ketom  bodies  and  control  of  tl'^e  diabstsso 

Tba  studies  on  ^poglyceaic  unresponsiveness 
indicat©  the  pos^bl©  exis tense  of  ai  abnosmality  in  ths  livar 
glycogen  in  latisnts  with  islet  ceH  adanomaSo 

If  humoral  insulin  aat®g@isists  ar©  fmsd^  Hn^ 
naight  ps^Tid©  an  ®5)lamtion  for  tte  phenaasaom  ©f  ijisulin  rosistans® 
during  ths  course  of  acidosis  ard  infections  in  diabatieso 

Pg8pos@d_Cgir3@  of  Projeets     The  serum  ®f  insalin  resistant  diabeti©®  <and  tlios© 

id.th  infection  aM  acidosis  will  be  stadisd  to 
detamo-n©  if  thsy  contain  humoral  insulin  antagonists o  If  such  a 
factor  is  founds  attespts  will  he  risd©  to  further  eharaeterise  ito 
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X 

lo  Mat.jonal  ^Irast-itutg  of:,  Artliri  tis__ggd.  jigtabolic  piseasss 
INSTITUTE-      - 

2o  Clinica3.  Inyest-igatloigg  3o     Energy  and  Mineral  Metabolism 

LAJ30RAT0RI  BRJiUCH 

^'  Bethggda  So     HIAim  °  62131°g9 

LOCATION  SERIAL  NWIBER 

60  Stady  of  the  Coiaposiiioa  of  Local  Body  Areas  Ik  Maa^ 
PROJECT  TITLE 

7o  Po  MarkSg^  Lo  Hershemon 
PRUJCIPAI.  II'IfESTIGATOKS 

80  E»^  Marsderiji  Dorothy  -^derson 
OTIffiR  irWESTIGATOHS 

9o  PROJECT  DESCfllPT lOM 

Objectives  £     To  develop  fuSTther  a  technique  for  the  to  vIto  stijdy  of  the  co!S= 
position  of  localissd    body  areas  as  regards  plasHiaj)  red  blood 
cells  and  other  constituents^  aad  to  stisdy  the  effect  on  this  composi- 
tion of  various  disease  states  aid  therapeutic  agents o 

Methods  Employed g     Isotope  delution  teohiiiquesj,  venous  cathetsrisation  aad 

techiiiques  for  the  aeasurement  of  blood  flow  in  varioiis  ogra:; 

Patieat  Material g     il9$k  calendar  year) 

Clinical  Center  Admissions s      MOg_of  PtSo  Average  Stay  Dggrs 

AdTxlt  Ma3,es  %  °°°°~Tr~°"         "^ 

Adiilt  Females  .  3  h 

Child  Males  0  0 

Child  i''ersales  0  0 

Mto  Alto  Hospital  S  k 

Georgetown  University  Hospital        ?  ij. 

Hajor  Findings g     A  net?  technique  has  be©n  furtJisr  developed  sid  applied  to  the 
qjiantitatiTa  measursment  of  plasma  and  z'ed  cell  voliaaes  of 
tiie  splanchnic  area  in  humans o     It  has  bsen  found  that  the  amount  of 
blood  in  the  splanchnic  area  is  sufficient  to  make  it  an  iiaportant 
blood  reservoir o     The  distribution  of  plasma  aid  red  cells  in  th© 
splaaohnic^  pulmonary  and  total  body  areas  has  been  characterised o 

Significance  to  MLUO  Research^     Siis  method  provides  an  approach  to  the  study 
"""""""""""      of  the  composition  of  local  areas  of  the  body 
in  terms  of  various  blood  and  ext.ravascular  components  0     It  will  aid, 
in  defining  the  alterations  which  oecixr  in  these  constituents  in 
various  states ^  ego.,  ax-thritiSj  diabetes  iraellitus  etCo 
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Proposed  Course  of  Project;     An  expansion  of  the  studclss  is  planned  r/faarehy 

th©  effect  of  various  disease  states ^  such  as 
rheijBiatlod  arthritis ^  rayxedeaia  and  diabetes  mellitMSs  dissases 
knomi  to  be  associated  with  alterations  in  total  bodj  compositionp 
will  be  studied  in  an  effort  toctefiae  the  changes  occurring  in  a 
local  area  such  as  the  splausltaic  bedo     In  assition  to  the  definition 
of  these  changes 5  the  effects  of  -various  theropeutlc  agents  nill 
be  investigated o 


EoPoGo  =£ 
December  195k. 


Analysis  of  HIK  Prograra  Actdvitdss 
Budget.  Data  Sheet 


lOo  MIAMD  °  62131-99 
SERIAL  NIMB'SR 


laTBUDGET  ACTIVITY s 


RESEAKCH 

REVIEW  &  APPROVMj 


^  ADMIMISTRATION 

rj  TECHNICyy.  ASSISTM\fCl 


13o  IDENTIFI  AN!'  COOPERATItIG  UNITS  OF  THE  PUBLIC  HE/iLTH  SERVICE^  OR  OTKEfi  ORGMII= 
ZATIONSj  PROVIDING  FUNDS,  FACITLITES^  QR  PERSOrHEL  FOR  THIS  PROJECT  IN  EITHER 
1955  or  1956s      IF  COOPSaATKG  UNIT  IS  l«JITHII^'  IJIH  INDICATE  SERI.4L  UO  (S) 

None 


lh<,  IF  THIS  PROJECT  RES3-!3LESs  COM^'MENTS^  OR  PARALJi^LS  RESEARCH"DOlFSSlffllRs'""' 
IN  THE  PUBLIC  HEALTH  SERVICE  (WirrfODT  INTERCHANGE  OF  PSRSOBIEL.  FACILITIES  OR 
FroiDS)^   IDENTIFI  SUCH  RESEARCH s      (BI  SERIAL  NOo    (S)   IF  VJITHIN  NIH) 

Ion® 


Decembej:'  19Sh  Anal^'sis  of  xlIH  Prograin  act-i'vlties 

Plonors,   Aviax'ds,   and  .Pi±iiies.t.5.ons  Sheet 


Ig.  NIAI'ID  -  62131" 
SERIAL  NUI'iBiiR 


T&c   LISfTIlBLIGVnOIiS  OTHxiR   rii.'Li  ABST.^ACTS  FRO.i  THIS  PiiOJ^iG/.'  DUiaiJG  ClLiiMDiU  l^ii:/C1 

1951a; 

None 

l7.  LIST  ms^3~EznL<JiiciDS  T("TIMmJ^ri&WuG  ro  this~f^j^c71Ju5Ing~gTle!IdaF' 
lEAR  195U; 

Nons 


December  195h  PMiHysxs  of  N."0-I  Program  Activities 

Project  Dsscrip'tion  Sheet 

lo     Hational_In3titate  of  Arthritis  and  Hstabolio  Diseases 
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2<.     Clinisal  Investigationg     3»     Metabolic  Diseases 
LABORATORY  BRANCH 

ho     Betfaesda  $.     HIAM3°62131°100 

60     studies  related  to  thyroid  fimetion  and  djse&g® 
PROJECT  TITLE 

To     Pro  Paul  Ao  Marks g  Pro  Jacob  Robbins^  Dr. 
PRIHGIPAL  BJfiiSTIGATORS 
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jec tildes;     Ac     To  study  the  hepatic  reniovsl  of  serma  proteia=bound  iodir««5 
in  nonnsl  and  abnormal  states  <> 


Bo   -To  stiidy  the  laechanisia  of  ereatinuria  and  fee  lEetabolism  of 
and  electrolytes  hi  irnrx 


Go     To  determne  the  characteristica  of  protein  binding  of  tl\proid 
honaoae  in  sepois  and  other  b©i^  fluids  in  noi'mal  ssad  abnoniaal 


Do     To  delineats  the  abnncraalitiee  in  thyroid  aetabolisa  in  patisiit-s 
1'd.th  hjrpothyroidiSBi  associate  -^ilth  goiter  o 

So     To  studj,'-  iodine  metabolism  In 


Methods  Emplgjedg     A  nranb^  of  separate  techniques  have  been  used  in  the  aboTe 
studies  and  includes     hepatic  cathetes-isation  in  himaasj 
metabolic  balanc®  dstersainationsj,  reval  clearances^,   ^one  eleetrophoreisiS; 
chroBiatograpli^ro     Radioactive  iodine  has  been  used  as  a  label  jjj,  ch©<i= 
ical  studj.es  a  and  in  stadying  iodine  laatabolisra  in  vivoo 

Patient  Material g 

IWo.        A¥@:°ag©  St@j_J D_^s ) 
"T"  ii   1  Hepatic  eathetsrisa^ 

2  tion  study o  Five  of  the 

9   patients  were  admitted 
t©  G.eorgstoa'n  Uuyo   Hospo) 


9  o     PROJECT  DE-SGRIFTIQ!I_°_Conffj;ye^ 

fsnales  'n~"        _=—  TS"{  S^cudLes  on  n^yicsdemia) 


Major  Findings;  A<.  The  noraial  liver  is  capable  of  removing  a  large  smox^X  of 
the  protein"bound  iodine  circulating  through  it^  as  detei'- 
mined  bjf  comparison  of  artsrial  and  hepatic  venous  blood » 

Be  Thgrroid  homogenateSj  studied  at  h^Q,^   have  the  ability  to 
utilize  iodide^  converting  it  'to  sBonoiodotyrosine  andj 
especially^  to  an  intermediate  iodine  fora  vjhich  is  exti-ac- 
table  by  carbon  disulfide o 

Co  Techniques  tQT  use  in  the  other  studies  have  been  established r 

Significance  to  WMS)  Resesrohs  These  studies  represent  new  Epproaches  to  s^-^- 

eral  aspects  of  thyroic|  physjiology  and  disease^ 
These  include  the  mechaniani  of  hormone  synthesis  isx   the  normal  and 
diseases  tligrroids  the  role  of  the  liver  in  thyroid  hormaae  EietabolisiTis 
and  the  role  of  the  specific  thyroxLne-binding  protein  in  thyroid 
physiology c 

Course  of  Projects  The  techniques  which  have  bean  developed  will  bs 
™"   "  ™— -    -  used  to  pursue  further  the  problsan  listed  above = 


Analysis  of  MIH  Frogrma  Activities 


lOo  i.NIAMD-62132=100 


i BUDGET  DATA? 


ESTIMTEB       BUDGETS)  POSITIOHS 
B(PEM)ITURES       PROP     OTHER  |  TOTAL 


FATIEIfT 
DAIS 


12  o    :  BUDGEf"XCTIfIff  1 


RESE«iCH  m  ADMIMISTEATIOH  r? 

RS¥IM  &  A?PRO¥AL    /T  TBCKNICAL  ASSISTANCE    /T 


13  o     IDEMTIFI  AK  COOPMATH^  UNITS  OF  THE  PUBLIC '  HEsn^Lffl  BMYIQE 
ZATIOMSs  PR0¥IDI13  FOTDS,  FAGIHTIES,   OR  PEESOiWSL  FOR  THIS 


OTI-im  OEQ-AII- 
1955  ©r  1956s     IF  COOPSlATIffi  UMIf  IS  WITHIN  HIH  IIKICATE  SHIIAL  KO(S) 


Dr»  Mo  Shererp  HCI° 

Dre.  Jo  Bo  Stanbury^  Mssso  Gsho  Eospo^  Boston 

Ga>rgetowi  UniTersity  Hospital 


IF  THIS  PROJECT  RESSffiLESp  COI^fPLEIM'JTSs   OR  PARALLEI5  HESEARGH  DOHE  ELSEirSEEE 
IN  THE  PUBLIC  HEALTH  SffiYICE  (WITHOUT  DJTERCHAffiE  OF  PERSOIINSL5   FACILITIiS  OE 
FOJ®S)s    IDEI^!TIFI  SUCH  RSSEiiRGHs      (BI  SEEIAL  MOc(S)  E'  WITHIN  HIH) 


Uon© 


RoPoCo   -  3 

December  195^1  Analysis  of  HiH  Progresi  Activities 

Ho-.  ■■,  and  Publications  Sheg 

15  o     NIil!-5D°62131=100 


I&rLISTHJBLICATIONS  OTHEE  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURIKG  GALEI®iS  lEilR 

195ijs 

Wyngaardeng  J.  B=5  and  Jo  Bo  Stanbaryo     Forjsation  of  raonoiodo-tyrosin®  and  axi 
int®miediat8  iodine  complex  by  thyroid  homogsnateso     Jo  Biolo  Chsrao^  Jan.,, 
1955= 

Hon© 


.ioPoG.       -      1 

Decerriber  19>h  Analysis  of  KIH  Fr^jgrain  ■Icvdvities 

Project  .Description  Sheet 
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6»     studies  of  the  effects  of  parathyroid  hormone  and  of  diet  on  calciuja  and  phosph*- 
orus  aetauolis-.i  in  maiic  „_™._ 

PxlOJEGi'  TITLE 

?<,     Howsrd_Ko  Hiatt  and  David  D,   Thoiflpson 
PRIMGIP.y.  INVESTIGATORS 

3,  G,  D»  VJhedon        ^ 

OriiEE  DJVS  i  TIGATORS 

9'  PROJ^Cr  DESGrJPnON 

Objectives:   The  objectives  of  this  project  are  to  elucidate  the  effects  of 
—————=•      .y^g  parathyroid  horiri.one  on  ealel.uiii  and  phosphorus  metabolisia  iii 
the  noi'-raal  subject  and  in  patients  ;d.th  disturoances  of  raineral 
raetabolisni.  and  to  study  the  factors  regulating  the  activity  of  the 
parathyj'oid  gland  in  normal  subjects  an  in  those  with  disease. 

Methods  Saployeds  The  renal,  ciarances  of  calsiura  and  phosphorus  arest-udied 

before  and  after  the  administration  of  parathyroid  horinone 
and  under  the  influence  of  several  dietary  levels  of  calcuiK  and 
phosphoz'uso  Tlie  relationship  of  dietary  calcuim  to  phosphorus  storage 
and  of  dietary  phosphorus  to  calciimi  storage  are  beiiig  studied  in 
normal  subjects  and  in  patients  T'.rLth  destru-^ances  of  pai-athyroid 
activity  by  metabolic  balajji.ce  tecliniques-.  In  addition^  the  effect 
of  calcium  on  the  cellular'  transfer  of  phosphorus  are  being  studied 
in  vitro  usj.ng  isotopes. 

Patient  Material s 

Noc  Average  St.ay  Days 

Adult  males  "F  55 

Mult  females  ?  U2 

Children  raale  0 

Children  fe.-iiale  1  3 

Out  patients  1.    (  Muinber  of  visits  )  2 

^  o^  Findings  %   The  capacity  of  parathyroid  hormone  to  alter  renal  tubuJ.ar 

function  has  been  demonstrated o  A  relationship  between  dietar^'" 
calcium  and  phosphour's  and  tlie  reabsorptine  capacity  of  the  ;<:i.dney 


E£AsD  °_jl2131^1gl     Project.  Descriptdon  Shsst.  Contojiued 

tubule  for  phospiiorus  has  bsen  found  isi  nonaal  sub j  acts  o  Prsllnlnax=j," 
studies  on  Um   role  of  the  parathyroid  glands  in  this  relationship 
have  been  carried  onto 

SigalflGMiCB  to  MIAi4D  Researchs  The  diagnosis  of  disease  of  the  parathjrroid 

glands  is  hindered  by  the  abeace  of  specific 
tests  of  parathyroid  functioao  This  is  particularly  important  in 
patients  i-^o  have  bons  disease  of  absane  etiology"  and  in  those  vjho 
g'spaatedly  form  renal  calculio  The  diagnosis  and  rsraoval  of  parath- 
yroid tumors  in  many  such  patients  lead  to  psrraanent  cux'So    It  ±b 
hoped  that  information  obtained  in  the  present  studies  may  lead  to 
more  specific  methods  of  diasnosis  in  such  patients o  In  addition;, 
an  attempt  will  oe  made  i'-o  elucidate  the  function  of  the  parathyroid 
glands  in  patients  with  such  diseases  of  bons  as  osteoporosis  and 
osteoiualaciao 

The  studies  in  nonaal  subjects  x^ill  be  continuedo 
In  addition  these  .methods  will  be  eniployed  in  the- 
investigation  of  patients  with  bone  diseassj  xidth  renal  stones,,  and 
x-nth  knowi  or  spspscted  disorders  of  parathyroid  function.  An  attempt 
will  be  made  to  det-ermine  the  rats  of  endogenoi:^  parathyroid  hormons 
secretion  under  normal  acid  abnormal  conditions «  Finally^  the  msch=> 
anism  of  action  of  parathyroid  hormone  mil  be  investigated  in  con^ 
teraolated  in  vitro  studieso 
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istigations  3,     Energy  &  !5in©rsQ,  Metebolisi 


LABffiAfORI      ■"      —     ~-^.===^  „ 


60     Effects  of  diet  and  steroid  horrosaes  on  m-nera].  metabolisxa  in  patients  ■'~°i  t'l 
bona  dis®asSo 


'^°    G°  S°  Whedong  Ho  Ho  I-Iiatt 


■^M  IMESTIGATdS 
9c     PROJECT  DSSGKIPTIOH 


Qbje cti-^sg     To  investigate  the  practice  aspects  of  therapy  ^d.th  diet  aei 

steroid  hormones  of  various  -^pas  of  dsmimraiising  bom  diseas©o 
This  involves  stacfy  of  the  rr^taboHc  effectiveness  for  rairjsral  storsp-s 
of  oral  steroid  preparationsj   their  ©ffectiYa  dosage  lerels^,  and  ths"^" 
relationship  of  ihe  latter  to  mascu3.ir!i2ing  or  feminising  side-effects o 

Metbada  BBplo^'edg     HetalxsHe  b-alance  detsKainatioas^  iragiiisl  smear  stainiJsg 
techniques o 

Patient  Materials 

NQq  ATarage  Stay  (Days) 

Adult  Female  1  2h8 

Children  femsS^e  1  22 

Major  Findiagst     In  the  single  femsle  patient  witli  osteoporosis  sfedied  0T©r  the 
extsreied  fsriod  mcess^yj,  fee  effectiTOness  was  deonoasta'ated 
of  oral  androgen  and  estrogen  in  proisoting  tto  storage  of  boae  salts 
and  proteirio     Significant  laasculinisiag  sids=©ffects  did  not  oggii\ 

Sigiiificaace  to  WIAMD  Researohg     Itemineraliaation  of  the  skelston  is  a  comon 

aecofflpanimant  at  all  ages^  aneluding  rheisEia-coid 
arthriiise    Although  the  v^ue  of  the  staroid  homones  sclainist©r@d 
parsnterally  has  been  damonstratsd^  iiierap^  ^  tMs  route  has  umaU^r 
"been  abandonsd  after  a  brief  trial  due  to  ineowenienceo     If  a  practies3 
regimen  for  the  necessarily  long  period  (moni2is)  of  homone  acsiirdstr-a- 
tion  in  treataaent  of  thase  bona  disorders  can  be  developed  frcsa  th© 
demonstration  of  effectiveness  of  the  oral  route^  a  valuable  aid  to  the 
chronic  csste  of  manj  patients  •Hill  be  providedo 
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60     Effects  of  diet  aM  stsroid  honroaes  on  mneral  metabolisra  in  patients  m'bii 
bona  dis®as8o  


T  TITLE 
7o     Go  Do  T^Jhedoras  Ho  Ho  Hiatt 


"offiMl  IMESTIGATCHS 
9a     PROJECY  DESGRIPTIOM 

Objectives?     To  investigate  the  practice  aspects  of  theratg^  mth  diet  arri. 

°"~''  steroid  biraones  of  various  tjpes  of  deminaralising  bor^  diseasso 

This  involves  at'ady  of  the  rr^tabolio  ©ffectiveness  for  mrBral  storage 
of  oral  stsroid  preparationsj   their  ©ffectiva  dosage  levels ^  and  tha 
relationship  of  &s  latter  to  masculinizing  or  fesiiinistog  sids^effects 

Mothsds  Employeds     Metatolie  balance  deteiminationsj  vaginal  S2?.aar  staining 


HOo  Average  Stay  (pays) 

'emal0  1  >  2^8 

Children  female  1  22 

Major  Pindingss     In  the  single  feiaale  patient  '-Jitli  osteoporosis  stadied  over  the 

,  extsrded  fsriod  r®c©sss^3  fee  effsctivensss  was  dsmonstratsd 

of  oral  androgen  and  estrogen  in  prornoting  tha  storage  of  bone  salts 
and  protsino     Significant  roaseulinising  sids-sffeets  did  not  oesiro 

Signif ieance  to  !IIAMD  Researohg     Daminsralisation  of  the  skeleton  is  a  eossiion 
'  ascoffipaniiBsnfe  at  all  ages,  ancluding  yheijiaatoid 

arthritis o     Although  the  vd.ue  of  the  stsr'oid  hcrmoniss  adainistsred 
parentsrally  has  been  demons trated^  therapy  by  this  routs  has  ueuaLly 
been  abandoned  aftsr  a  brief  trial  due  to  inconvenience  <>     If  a  practicaJ. 
regimen  for  th©  necessarily  long  pericd  (monfes)  of  horaions  sffiiinistra- 
tion  in  trealsaent  of  ttese  bone  disord.ers  can  be  developed  from  th© 
demons ti'ation  of  ©ffactivsness  of  the  cral  roatos  a  valiiable  aid  to  'fclis 
chronic  care  of  many  pat2.©nts  Bill  b®  providedo 


9o     PROJECT  DESCRIPTIdf  °  Continued 

Proposed  Goars®  Q.^_^^,^jggj»     S©'^sral  additional  patients  will  need  to  ba  st53.d:lecl 

hj  tl-B  mg-baboldc  balance  toelmiqa©  to  -pFox-Q  the 
©ffscfelvsness  of  oral  steroid  liozmonsSo     The  skidies  HiU.  indud© 
efforts  to  define  mere  clossSy  tte  effective  dosage  l©¥els  and  to 
det©rrriine  to  ^tiat  extent  androgeiB  a.td.  estroger^  aeutralige  ori® 
anotiier's  side^^affects  while  supplementing  oss  ano'&©r«s  metafeolie 
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LOCAnON  SJililL  iR'MBER 

6,  Total  energy  raetabolismi  studies  in  health  and  disease 
PS0J2CT  TITIE 

?o  GoDo  Itoedon 


PRINCIPAL  nVESTIGATOR 

Ernest  E«  HubergJ^og 
OTIIfiR  IMVESTIGATOR 


PROJECr  DESCRIPTION 

Objectives g  1)  To  establish  bj  complete  actual  measurement  a  technique  of  totsU, 
energy  beXance  which  can  be  applied  to  various  clinical  probleros 
and  to  funda,T.ental  physiological  problems  of  energy  j.ietabolisn  not 
now  understoodi  2)  To  study  the  influence  on  total  energy  coasumpticu 
and  balance  of  various  factors ;j  including  climate  and  the  exocrine 
horraonesj  3)  To  investigate  the  characteristics  of  energy  balance 
and  their  influence  on  the  lautritional  siate  of  patients  in  ]t;perti3nt 
disease  conditionsj  such  as  obesity  and  cancero 


Indirect  human  calorimetr^r  by  means  of  expired  air  asiaJ.jsx& 
in  the  respiratory  chamber^  metabolic  balance  determinations,^ 
caloric  analysis  of  dietary  intake  and  of  excretao 

Major  Findings g  During  the  past  calendar  year  the  shell  of  the  respiratoiy 

chamber  has  beezi  assenuledj  and  the  instaJ-lation  and  testing 
of  the  air=conditioning  apparratus  has  been  parfeially  completsdc  ilriS" 
lygers^  recorders ^  meters  and  puj.aps  ai'e  jeing  assasr^Eed  and  testedo 

Significaice  Ti  NIAI'D  Research?  Studies  of  total  energy  metabolism  have  virtua3.v= 

ly  not  been   carried  out  previously o  All  presen' 
figures  for  the  daily  caloric  requirement  in  various  occupations  are 
based  either  on  food  consumption  data  or  on  brief  raeasureraents  of 
activity  metabolism  extropolated  to  twenty=four  hours c  The  respir= 
atory  chamberj  therefor^  i^er  long  periods  of  timSj  in  making  poss= 
ible  axact  measurement  total  ©alories  expended^  is  a  unique  facii-ityc. 

As  an   example  of  the  type  of  problem  that  can  be  approached  in 
a  nev/  way  with  the  chamber  is  the  condition  obesity  or  overiM-sight^ 
which  predispones  individuals  to  the  development  of  diabetes,,  heart 
disease,  and  oossible  high  blood  pressiu'e  and.  artherioselersiSo 


/ 
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It  may  be  possible  for  the  f  irrst  tirae  to  determine  whether  or  not 
an  intrinsic  metabolic  difference  exists  between  light-aatjj-3.g  ^  fat 
and  hea-v'jro.eatingj  thin  individuals.  This  information  raight  lead 
the  way  tox-rard  dGvelop.-aent  of  effective  treatment  or  prevention  of 
his  serious  affliction* 

Pro;osed  Course  of  ?ro.1ect;  V/orlc  will  be  began  this  year  mth  nor:,ial  healthy 

individuals  a)  in  delineating  the  patterns  of  en" 
ergy  expenditure  in  certain  common  activities  of  daily  livings  and  h) 
in  establishing  the  technique  of  energy  balance »  -ihen  these  tschnioi: 
are  well  ext.ablished;  clinical  studies  will  followo 
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6o     Kitr®i@a  balance  ia  normaL  aduits  on  modified  Kempner  rice=frait  diet^effeot  of 
aiidno  acid  suppleingatSa 
PROJECr  TIfLE 

7o     Harold  Ro  Sandstsad  and  Janss  M.,  Hundley 
PRINCIPAL  INVESTIGATORS 

8o     Donald  G=  Miedon 


OTHER  IN7ESTIGAT0RS 

9.     PROJECT  DSSCRIFTIONs 

QbjestivQSg     To  detejrmine  whether  the  nutritive  value  of  rice  saay  dq  irapcrrsd 
hj  the  addition  of  amino  acids<, 

Methods  En^loyeds:     (1)  Msasureraent  of  nitrogen  eff  i.e3-©ncy  by  deterRiination  of 
"'  nitrogen  balance  en  constant  non^supplersented  and  ajTdjio 

aeid  supplemented  rice»fruit  diets  (2300  calories  ^  26  gisc  of  proteii 
dsdly  from  2^0  giflo  rice»  plus  fruit  and  sugaro) 
(2)  Measizremsnt  of  amino  acids  in  plasiaa  and  urine  on  the  abo'^e 
dietary  regiraeno 

Patient  Materials     iWSh  Calendar  Year) 

A'^'erage  Stay 
NOo  Days 

Admissions s  Adult  males  (norsial    3       MO 

Major  Findings?  (1)  Tne  data  suggests  that  lysine  snd  t.hreonins  favored  th® 
attainment  of  nitrogen  equilibriiam  in  two  of  thre®  aonual 
males  5  but  the  changes  were  small  and  of  d,oubtful  significance  o 
(2)  Methionine  was  not  additive  to  the   effect  of  lysine  and  threonJj 

Significance  to  NIfflO  Research g  T"nis  is  ®i  attempt  t-o   (1)  elirainats  soma  of 

the  undsirable  features  of  a  th©rapeutidslly 
useful  dietg  ©ogoj  the  sustained  negative  nitixjgen  balance  of  tha 
rice^fruit  diety  and  (2)  imporre  a  staple  foodo 

Proposed  Course  of  Projects  An  exfcsasion  of  the  project  is  planned  -diereby 

two  or  three  normal  subjects  are  maintained  on 
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similar  rice=>frid.t.  diets  providing  hS   calories  per  kilo  of  body  . 
•weight  mth  the  supplemsntation  of  amino  acids  to  further  slucidats 
the  ©ffeet  of  aiaiiio  acids  on  nitrogen  efficiency  aad  to  differential 
between  a  specific  amino  acid  effect  and  the  simple  pro-?ision  of 
dietaiy  nitrogesio 
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9o     PROJECT  DESGRIPTIOII 

Qb jectivagg     Tbs  laajor  respoasiMli-^  of  -Sie  Office  of  tfea  Director  is  to 

promde  'Sie  overall  executive  direction  and  soordinatioa  cf  Sie 
laboratory  I,  clinieal  and  graats  progrsis  in  order  to  acMe'^e  th© 
objectives  of  tfe  Institute;,  naaely  the  o^nducting  and  sapportiEg  of 
research  irwestigations  concerned  with  the  cause^  diagnosis^  treat- 
ffisnt  sM  pre^eiAioii  of  arthrira-Sg  rheumatisn  and  metabolis  diseassSo 
This  imaediate  program  diraetion  is  siipplsmeatgd  farmer  by  maln^ 
taining  clos©  i=eiationsbips  with  national  medical  aad  scientific^ ' 
as  -cfell  as  l^''  grcaps  and  non=>F©ders!l  institationsj  such  as  fh© 
Artfffi'itis  aad  Rhsumatiaa  Associations  fh®  Artltrltis  and  EhsimatisH 
Pcmndationjand,  The  Afflsslean  Diabetes  Associationj  Hhich  are  interested 
in  dealing  wifc  th©  sBdical  and  eoonoiuic  probleais  posed  h/  these 
disorders o 

Th©  Office  of  the  Direetor  iissludes  a  Sie^LI  staff  t.^hich  assists  in 
farmshing  the  ©sedative  diraetion  aM  admlrjistrativs  raanagerasit 
ser^ces  t©  fee  later atosy^  d-iiiical  and  extraffiKral  program  areas 
of  the  Institat©, 

Sigmficaat  Contribations;     During  the  past  yB3.r  the  National  Insiatut®  of 

Arthritis  and  Metabolic  Diseases  '^as  test  to  B®v@r£,l 
m©etings  and  conf  ersnsss  held  at  ths  Clinical  Center  by  private 
medieaLj  scientific  and  lay  orgaimationso     TIbs©  ijxladedj   tfe© 
National  Confsrese©  on  Research  and  Et&ieation  in  th©  Rhmraatic 
Diseaessj,  sponsored  by  tls  Aissrieaa  Rhenraatiai  Association^  ■&© 
Arthritis  ard  RheurKatiem  Fourda-fcion  aM  the  National  Ins ti tat©  of 
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Art!ffiltis  and  Metabolfc  Diseases|  ^±m  First  InteilEa  Scientific 
Session  of  the  Affiericaa  Hhemnatism  Assod-ationg  axA  the  Aarmal 
Msstijpg  of  tbs  Do  Co  Chapter  of  -Sie  Arthritis  and  Hhematisa 
Pesundationo     The  staff  of  the  Directo'Ss  Office  hmdled  aH  ©f 
tbe  pralimiaasy  arrangemmts  regardij^  spac®.,  inm.  tati-ons^  hot©l 
reservationsj  printing  of  pxogTwiSs  taxrs  of  th©  Clinical  Gent®v 
and  exhibits  in  the  Laboratory  and  Glinieal  Areas  of  mJMD  ia  th© 
Glixsical  Center  o 

In  tiie  past  year  the  position  of  Associate  Director  in  Gh^ge  of 
Rosearch  was  created  and  filled  tbrough  the  enploym©nt  of 
Dro  Ddtfitt  Stetten  Jr<,,  an  outstanding  siiiioriV  in  ths  field  of 
Intermediaxy  J!®taboliaao     By  ths  md  of  tlss  year  ths  integration 
of  this  position  into  tte  Institets's  frame^orte  has  been  aceo2i>lisIied 
and  a  mmt  satisfactory  manageramt  pattexn  has  ©v©lY©d  and  has 
proven  most  effective  in  providing  therasssssasy  coordination  of  the 
Laborato^  Research  arai  CUnisal  InT©stigati©ns  areas  of  aotiidtgrc 

Another  project  which  inirolvad  mnsiderable  effort  was  tte  prep- 
aration of  plans  for  laboratorj  alterations  in  Baildings  2  aad  ks 
as  ¥011  as  forfflnlation  of  plans  for  •&©  mams  of  th©  various 
orgaaisstionsO.  segasnts  of  -fha  Institute  that  will  be  in?olirsdo 
Some  of  these  renovations  and  rroYss  Iia^e  already  besn  accomplisfciedo 
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